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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a manufacturing 
process and reduce the cost thereof by setting the 
constitution in which lower electrodes formed on a base 
through an insulation film independently for respective 
segments and bringing the insulation film formed 
between segments into contact directly with an 
interlaminar insulation film. 

SOLUTION: An ink jet type recording head is constituted 
of a silicone base 10 with a plurality of ink cavities 1 1, 
lower electrodes 13 formed independently for respective 
ink cavities 1 1 on one face of the base 10 through a 
silicone oxidized film 12, titanate lead zirconate films 14 
formed on the lower electrodes 13, electrodes 15 formed 
on the films 14 and a nozzle plate 17 formed on the 
other face of the silicon base 10 through a silicone 
oxidized film 16. As the lower electrodes 13 are formed 
independently for respective ink cavities 1 1 as 
mentioned above, the opening area of the silicon 
oxidized film 12 is larger compared with the opening area 
in the constitution of forming the lower electrodes 13 not independently. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bottom electrode formed through the insulator layer on the substrate, and the 
piezo electric crystal film formed on the bottom electrode concerned, The upper electrode 
formed on the piezo electric crystal film concerned, and said bottom electrode, the piezo electric 
crystal film and an upper electrode A wrap interlayer insulation film, A preparation and said 
bottom electrode are the actuator with which said insulator layer currently formed between the 
segments concerned for every segment coming independently equipped said interlayer insulation 
film with the piezo electric crystal component which it comes to contact directly. 
[Claim 2] The bottom electrode formed through the insulator layer on the substrate, and the 
piezo electric crystal film formed on the bottom electrode concerned, The upper electrode 
formed on the piezo electric crystal film concerned, and said bottom electrode, the piezo electric 
crystal film and an upper electrode The wrap passivation film, A preparation and said bottom 
electrode are the actuator with which said insulator layer currently formed between the 
segments concerned for every segment coming independently equipped said passivation film with 
the piezo electric crystal component which it comes to contact directly. 
[Claim 3] The actuator which equipped the location corresponding to said bottom electrode 
formation location of said substrate with the cavity, and was equipped with the piezo electric 
crystal component according to claim 1 or 2 in which it comes to form said bottom electrode by 
width of face narrower than the width of face of the cavity concerned. 

[Claim 4] The actuator which equipped the location corresponding to said bottom electrode 
formation location of said substrate with the cavity, and was equipped with the piezo electric 
crystal component according to claim 1 or 2 in which said bottom electrode is the same as the 
width of face of the cavity concerned, or it comes to form it by width of face larger than it. 
[Claim 5] The actuator equipped with the piezo electric crystal component according to claim 3 
by which wiring is formed between said bottom electrode and the bottom electrode which adjoins 
this. 

[Claim 6] The bottom electrode formed through the insulator layer on the substrate, and the 
piezo electric crystal film formed on the bottom electrode concerned, It has a wrap interlayer 
insulation film for the upper electrode formed on the piezo electric crystal film concerned, and 
said bottom electrode, the piezo electric crystal film and an upper electrode. Said bottom 
electrode The actuator with which opening of the hole which said insulator layer exposes to 
request fields other than the piezo electric crystal film and an upper electrode formation field 
was carried out, and this exposed insulator layer equipped said interlayer insulation film with the 
piezo electric crystal component which it comes to contact directly. 

[Claim 7] The bottom electrode formed through the insulator layer on the substrate, and the 
piezo electric crystal film formed on the bottom electrode concerned. It has the wrap passivation 
film for the upper electrode formed on the piezo electric crystal film concerned, and said bottom 
electrode, the piezo electric crystal film and an upper electrode. Said bottom electrode The 
actuator with which opening of the hole which said insulator layer exposes to request fields 
other than the piezo electric crystal film and an upper electrode formation field was carried out, 
and this exposed insulator layer equipped said passivation film with the piezo electric crystal 



http://www4.ipdl.ncipi.go jp/cgi~bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/03/13 



*JP,10-211701,A [CLAIMS] 



2/4 ^— v 



component which it comes to contact directly. 

[Claim 8] The ^actuator which equipped with the piezo electric crystal component of a publication 
any 1 term of claim 1 which said bottom electrode becomes from platinum or a platinum alloy 
thru/or claim 7. 

[Claim 9] The bottom electrode of the 1 st formed through the insulator layer on the 
substrate, and the bottom electrode of the ** 2nd formed on the bottom electrode concerned of 
the 1 st, The piezo electric crystal film formed on the bottom electrode concerned of the 
2nd, and the upper electrode formed on the piezo electric crystal film concerned, It has a wrap 
interlayer insulation film for said 1st [ the ] and the bottom electrode of the ** 2nd, the piezo 
electric crystal film, and an upper electrode. The bottom electrode of said 1st It is the 
actuator with which it consisted of conductive ingredients other than platinum or a platinum 
alloy, and the bottom electrode of said 1st by which the bottom electrode of said ** 2nd is 
formed between the segments concerned for every segment coming independently equipped said 
interlayer insulation film with the piezo electric crystal component which it comes to contact 
directly. 

[Claim 10] The bottom electrode of the ** 1st formed through the insulator layer on the 
substrate, and the bottom electrode of the 2nd formed on the bottom electrode concerned of 
the 1 st, The piezo electric crystal film formed on the bottom electrode concerned of the 
2nd, and the upper electrode formed on the piezo electric crystal film concerned, It has the wrap 
passivation film for said 1st [ the ] and the bottom electrode of the 2nd, the piezo electric 
crystal film, and an upper electrode. The bottom electrode of said #* 1st It is the actuator with 
which it consisted of conductive ingredients other than platinum or a platinum alloy, and the 
bottom electrode of said 1st by which the bottom electrode of said 2nd is formed between 
the segments concerned for every segment coming independently equipped said passivation film 
with the piezo electric crystal component which it comes to contact directly. 
[Claim 1 1] The actuator which equipped the location corresponding to said bottom electrode 
formation location of the 2nd of said substrate with the cavity, and was equipped with the 
piezo electric crystal component according to claim 9 or 10 in which it comes to form the 
bottom electrode of said 2nd by width of face narrower than the width of face of the cavity 
concerned. 

[Claim 1 2] The actuator which equipped the location corresponding to said bottom electrode 
formation location of the 2nd of said substrate with the cavity, and was equipped with the 
piezo electric crystal component according to claim 9 or 1 0 in which the bottom electrode of 
said ## 2nd is the same as the width of face of the cavity concerned, or it comes to form it by 
width of face larger than it. 

[Claim 13] The actuator which equipped with the piezo electric crystal component of a 
publication any 1 term of claim 9 which the bottom electrode of said #* 2nd becomes from 
platinum or a platinum alloy thru/or claim 12. 

[Claim 14] The bottom electrode of said 1st is the actuator which equipped with the piezo 
electric crystal component of a publication any 1 term of claim 9 which the lowest layer 
becomes from the nickel film at least thru/or claim 13. 

[Claim 15] The bottom electrode of said ** 1st is the actuator which equipped with the piezo 
electric crystal component of a publication any 1 term of claim 9 which the lowest layer 
becomes from the titanium film at least thru/or claim 13. 

[Claim 16] The bottom electrode of said ** 1st is the actuator which equipped with the piezo 
electric crystal component of a publication any 1 term of claim 9 which the lowest layer 
becomes from the titanium oxide film at least thru/or claim 13. 

[Claim 1 7] The bottom electrode of said ** 1 st is the actuator which equipped with the piezo 
electric crystal component of a publication any 1 term of claim 9 equipped with 4 layer 
structures which become order from the nickel film, the titanium film, the titanium oxide film, and 
the titanium film from the substrate side thru/or claim 13. 

[Claim 18] The process which forms the bottom electrode formation film, the piezo electric 
crystal film, and the upper electrode formation film in order through an insulator layer on a 
substrate, The process in which patterning of said bottom electrode formation film, the piezo 
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electric crystal film v and the upper electrode formation film is carried out, and a bottom 
electrode forms the electrode component which became independent for every segment, The 
manufacture approach of an actuator of having the process which forms a wrap interlayer 
insulation film for the electrode component concerned on said substrate with which said 
insulator layer and the electrode component were formed. 

[Claim 19] The process which forms the bottom electrode formation film, the piezo electric 
crystal film, and the upper electrode formation film in order through an insulator layer on a 
substrate, The process in which patterning of said bottom electrode formation film, the piezo 
electric crystal film, and the upper electrode formation film is carried out, and a bottom 
electrode forms the electrode component which became independent for every segment, The 
manufacture approach of an actuator of having the process which forms the wrap passivation 
film for the electrode component concerned on the substrate with which said insulator layer and 
the electrode component were formed. 

[Claim 20] The manufacture approach of the actuator according to claim 18 or 19 further 
equipped with the process which forms alternatively the cavity of width of face narrower than 
the width of face of the bottom electrode concerned in the location corresponding to said 
bottom electrode formation location of said substrate. 

[Claim 21] The manufacture approach of the actuator according to claim 18 or 19 further 
equipped with the process which is the same as the width of face of the bottom electrode 
concerned in the location corresponding to said bottom electrode formation location of said 
substrate, or forms alternatively the cavity of width of face larger than it in it. 
[Claim 22] The process which forms in order the bottom electrode formation film of the 1st 
which consists of conductive ingredients other than platinum or a platinum alloy, the bottom 
electrode formation film of the 2nd, the piezo electric crystal film, and the upper electrode 
formation film through an insulator layer on a substrate, The process in which patterning of said 
the 1st and bottom electrode formation film of the 2nd, the piezo electric crystal film, and the 
upper electrode formation film is carried out, and the bottom electrode of the 2nd forms the 
electrode component which became independent for every segment, The manufacture approach 
of the actuator equipped with the process which forms a wrap interlayer insulation film for the 
electrode component concerned on the substrate with which said insulator layer and the 
electrode component were formed. 

[Claim 23] The process which forms in order the bottom electrode formation film of the 1st 
which consists of conductive ingredients other than platinum or a platinum alloy, the bottom 
electrode formation film of the ## 2nd, the piezo electric crystal film, and the upper electrode 
formation film through an insulator layer on a substrate, The process in which patterning of said 
the 1 st and bottom electrode formation film of the 2nd, the piezo electric crystal film, and the 
upper electrode formation film is carried out, and the bottom electrode of the 2nd forms the 
electrode component which became independent for every segment, The manufacture approach 
of the actuator equipped with the process which forms the wrap passivation film for the 
electrode component concerned on the substrate with which said insulator layer and the 
electrode component were formed. 

[Claim 24] The manufacture approach of the actuator according to claim 22 or 23 further 
equipped with the process which forms alternatively the cavity of width of face narrower than 
the width of face of the bottom electrode of the 2nd concerned in the location corresponding 
to said bottom electrode formation location of the ## 2nd of said substrate. 
[Claim 25] The manufacture approach of the actuator according to claim 22 or 23 further 
equipped with the process which is the same as the width of face of the bottom electrode of the 

2nd concerned in the location corresponding to said bottom electrode formation location of 
the 2nd of said substrate, or forms alternatively the cavity of width of face larger than it in it. 
[Claim 26] The process which forms the bottom electrode formation film, the piezo electric 
crystal film, and the upper electrode formation film in order through an insulator layer on a 
substrate, The process which forms the electrode component to which patterning of said bottom 
electrode formation film, the piezo electric crystal film, and the upper electrode formation film 
was carried out, and opening of the hole which said insulator layer exposes to the piezo electric 
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crystal film of a bottom electrode and request fields other than an upper electrode formation 
field was carried out, The manufacture approach of the actuator equipped with the process 
which forms a wrap interlayer insulation film for the electrode component concerned on said 
substrate with which said insulator layer and the electrode component were formed. 
[Claim 27] The process which forms the bottom electrode formation film, the piezo electric 
crystal film, and the upper electrode formation film in order through an insulator layer on a 
substrate, The process which forms the electrode component to which patterning of said bottom 
electrode formation film, the piezo electric crystal film, and the upper electrode formation film 
was carried out, and opening of the hole which said insulator layer exposes to the piezo electric 
crystal film of a bottom electrode and request fields other than an upper electrode formation 
field was carried out, The manufacture approach of the actuator equipped with the process 
which forms the wrap passivation film for the electrode component concerned on said substrate 
with which said insulator layer and the electrode component were formed. 
[Claim 28] The process which forms the electrode component which consists of the bottom 
electrode, piezo electric crystal film, and upper electrode which were formed on the substrate, 
The process which forms the passivation film equipped with conductivity on the substrate with 
which the electrode component concerned was formed, The process which etches alternatively 
the substrate with which the passivation film concerned was formed, and forms a cavity, The 
manufacture approach of the actuator which comes to have the process which forms wiring 
which performs patterning on said passivation film and consists of the passivation film concerned 
after forming said cavity. 

[Claim 29] The manufacture approach of an actuator according to claim 28 that said passivation 
film is nickel film. 

[Claim 30] The process which forms the bottom electrode of said ** 1st is the manufacture 
approach of claim 22 which consists of a process which forms the nickel film thru/or an actuator 
according to claim 25. 

[Claim 31] The process which forms the bottom electrode of said ** 1st is the manufacture 
approach of claim 22 which consists of a process which forms the titanium film thru/pr an 
actuator according to claim 25. 

[Claim 32] The process which forms the bottom electrode of said ** 1st is the manufacture 
approach of claim 22 which consists of a process which forms the titanium oxide film thru/or an 
actuator according to claim 25. 

[Claim 33] The process which forms the bottom electrode of said ** 2nd is the manufacture 
approach of the actuator according to claim 30 which consists of a process which carries out 
sequential formation of the titanium film, the titanium oxide film, the titanium film, and the 
platinum film. 

[Claim 34] The ink jet type recording head which it had as an actuator indicated by any 1 term of 
claim 1 thru/or claim 17. 

[Claim 35] The manufacture approach of an ink jet type recording head of being the manufacture 
approach of the ink jet type recording head equipped with the actuator which has a piezo 
electric crystal component, and manufacturing said actuator by the approach of a publication in 
any 1 term of claim 18 thru/or claim 33. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to these manufacture 
approaches at the actuator equipped with the piezo electric crystal component and an ink jet 
type recording head, and a list. 
[0002] 

[Description of the Prior Art] From the former, the component which consists of titanic-acid 
lead zirconate (it is hereafter described as "PZT") is used, for example as the driving source for 
the ink regurgitation of an ink jet type recording head, i.e., a component which transforms 
electric energy into mechanical energy. This ink jet type recording head generally The head 
pedestal in which many individual ink paths (an ink cavity, ink ****, etc.) were formed, The 
diaphragm attached in said head pedestal so that all individual ink paths might be covered, It has 
the electrode component which becomes each part corresponding to said individual ink path top 
of this diaphragm from the bottom electrode, PZT film, and upper electrode which carried out 
covering formation, and request components, such as wiring formed through the interlayer 
insulation film, and is constituted. 

[0003] By adding electric field to said PZT film, and carrying out the variation rate of the PZT 
film, the ink jet type recording head of this configuration is designed so that the ink held in the 
individual ink path may be extruded from the ink delivery currently formed in the nozzle plate in 
which it was prepared at the individual ink path. 

[0004] This ink jet type recording head is usually manufactured according to the process shown 
below. That is, for example, after forming the thermal oxidation film on a single crystal silicon 
substrate, the electrode component which consists of a bottom electrode, the PZT film, and an 
upper electrode equipped with the desired configuration is formed on this. Next, wiring connected 
with an electrode component through an interlayer insulation film forms a request component. 
Subsequently, the thermal oxidation film is formed in the field in which the electrode component 
of said single crystal silicon substrate is formed, and the field of the opposite side. Next, the part 
corresponding to said electrode component formation field of this single crystal silicon substrate 
is etched alternatively, and the ink paths according to individual (an ink cavity, ink ****, etc.) are 
formed. In the case of this etching, the passivation film for protecting said component is formed. 
Then, a desired process is performed and an ink jet type recording head is completed, such as 
installing the nozzle plate in which the delivery of ink was formed in a predetermined location. 
[0005] 

[The technical problem which is going to solve invention] In the conventional ink jet type 
recording head, the up-and-down electrode is usually formed with platinum or a platinum alloy. 
This platinum and a platinum alloy have deficiently the fault that adhesion with an insulator layer 
or an interlayer insulation film is low in reactivity. Therefore, these film tended to exfoliate from a 
component and the problem of the dependability of a piezo electric crystal component falling has 
produced it. Moreover, by the manufacture approach of the conventional ink jet type recording 
head, in case the ink path according to said individual is formed, in order to protect a component, 
the passivation film is formed. As this passivation film, although the fluororesin film, silicon oxide, 
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etc. are used, there is a problem that adhesion with the substrate with which the component is 
formed is not enough, for example. When platinum is used as a bottom electrode material, 
specifically, both the adhesion force between the platinum film and the fluororesin film and the 
adhesion force between the platinum film and silicon oxide are brittle. For this reason, when the 
touch area of the platinum film and the passivation film (fluororesin film and silicon oxide) is 
large, there is a problem that the adhesion of the passivation film and a substrate becomes 
inadequate as a result. In addition, this passivation film is usually removed, after forming an ink 
path. 

[0006] Moreover, high-concentration alkali solutions, such as 5 % of the weight - 40% of the 
weight of a potassium-hydroxide water solution, are usually used for etching for forming the ink 
path according to said individual as an etching solution. Here, in the case of this etching, when 
an etching solution contacts said component, there is a problem that the component concerned 
exfoliates from a substrate or damage arises. When a single crystal silicon substrate is 
specifically etched so that an etching reagent may reach even to a diaphragm (for example, 
silicon oxide), it is the terminal point of etching, and this alkali water solution or an etching 
resultant penetrates a diaphragm, and there is a problem of giving a damage to a component. 
[0007] This invention makes it a technical problem to solve such a conventional trouble, can 
improve the adhesion of an interlayer insulation film or the passivation film, and aims at offering 
the actuator equipped with the reliable piezo electric crystal component. Moreover, it aims at 
offering the approach of manufacturing such an actuator. 

[0008] Furthermore, by using for the film for wiring formation the passivation film which protects 
a component from etching, a production process is simplified and it aims at offering the actuator 
equipped with the piezo electric crystal component which can reduce cost, and this manufacture 
approach. 
[0009] 

[Means for Solving the Problem] The bottom electrode with which this invention was formed 
through the insulator layer on the substrate since this purpose was attained, The piezo electric 
crystal film formed on the bottom electrode concerned, and the upper electrode formed on the 
piezo electric crystal film concerned, Having a wrap interlayer insulation film for said bottom 
electrode, the piezo electric crystal film, and an upper electrode, said bottom electrode offers 
the actuator with which said insulator layer currently formed between the segments concerned 
for every segment coming independently was equipped with the piezo electric crystal component 
which said interlayer insulation film comes to contact directly. 

[0010] Moreover, the bottom electrode with which this invention was formed through the 
insulator layer on the substrate and piezo electric crystal film formed on the bottom electrode 
concerned, The upper electrode formed on the piezo electric crystal film concerned, and said 
bottom electrode, the piezo electric crystal film and an upper electrode The wrap passivation 
film, A preparation and said bottom electrode offer the actuator with which said insulator layer 
currently formed between the segments concerned for every segment coming independently 
equipped said passivation film with the piezo electric crystal component which it comes to 
contact directly. 

[001 1] According to this structure, the part formed on an insulator layer will be made to an 
interlayer insulation film or the passivation film, namely, an interlayer insulation film or the 
passivation film will stick to an insulator layer on both sides of an electrode component. For this 
reason, covering nature is high and can form a stable interlayer insulation film or the passivation 
film chemically. 

[0012] Moreover, the piezo electric crystal component concerning this invention can equip the 
location corresponding to said bottom electrode formation location of a substrate with a cavity, 
and can equip it with the bottom electrode of width of face narrower than the width of face of 
the cavity concerned. Since a bottom electrode will be formed in some diaphragms in a cavity 
field of this structure in addition to said advantage, a big vibration of the amplitude is obtained. 
[0013] And the piezo electric crystal component concerning this invention equips the location 
corresponding to said bottom electrode formation location of a substrate with a cavity, is the 
same as the width of face of the cavity concerned, or can be equipped with the bottom 
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electrode of width of face Jarger than it again. It can prevent effectively that the hydrogen which 
produces the adhesion of an interlayer insulation film or the passivation film not to mention 
improving in the case of etching invades into the piezo electric crystal film according to this 
structure. 

[0014] Furthermore, wiring can also be formed between said bottom electrode and the bottom 
electrode which adjoins this. 

[0015] Moreover, the bottom electrode with which this invention was formed through the 
insulator layer on the substrate and piezo electric crystal film formed on the bottom electrode 
concerned, It has a wrap interlayer insulation film for the upper electrode formed on the piezo 
electric crystal film concerned, and said bottom electrode, the piezo electric crystal film and an 
upper electrode. Said bottom electrode Opening of the hole which said insulator layer exposes to 
request fields other than the piezo electric crystal film and an upper electrode formation field is 
carried out, and this exposed insulator layer offers the actuator which equipped said interlayer 
insulation film with the piezo electric crystal component which it comes to contact directly. 
[0016] Moreover, the bottom electrode with which this invention was formed through the 
insulator layer on the substrate and piezo electric crystal film formed on the bottom electrode 
concerned, It has the wrap passivation film for the upper electrode formed on the piezo electric 
crystal film concerned, and said bottom electrode, the piezo electric crystal film and an upper 
electrode. Said bottom electrode Opening of the hole which said insulator layer exposes to 
request fields other than the piezo electric crystal film and an upper electrode formation field is 
carried out, and this exposed insulator layer offers the actuator which equipped said passivation 
film with the piezo electric crystal component which it comes to contact directly. 
[0017] According to this structure, an interlayer insulation film or the passivation film will be 
stuck to an insulator layer through said hole. For this reason, covering nature is high and can 
form a stable interlayer insulation film or the passivation film chemically. 
[0018] Said bottom electrode can be formed from platinum or a platinum alloy. 
[0019] Moreover, the bottom electrode of the 1st by which this invention was formed through 
the insulator layer on the substrate, The piezo electric crystal film formed on the bottom 
electrode of the *# 2nd formed on the bottom electrode concerned of the 1st, and the 
bottom electrode concerned of the 2nd, It has a wrap interlayer insulation film for the upper 
electrode formed on the piezo electric crystal film concerned, said 1st [ the ] and the bottom 
electrode of the 2nd, the piezo electric crystal film, and an upper electrode. The bottom 
electrode of said 1 st Consisting of conductive ingredients other than platinum or a platinum 
alloy, the bottom electrode of said 2nd offers the actuator with which the bottom electrode of 
said 1st currently formed between the segments concerned for every segment coming 
independently equipped said interlayer insulation film with the piezo electric crystal component 
which it comes to contact directly. 

[0020] Moreover, the bottom electrode of the 1st by which this invention was formed through 
the insulator layer on the substrate, The piezo electric crystal film formed on the bottom 
electrode of the 2nd formed on the bottom electrode concerned of the 1st, and the 
bottom electrode concerned of the 2nd, It has the wrap passivation film for the upper 
electrode formed on the piezo electric crystal film concerned, said 1st [ the ] and the bottom 
electrode of the #* 2nd, the piezo electric crystal film, and an upper electrode. The bottom 
electrode of said 1st Consist of conductive ingredients other than platinum or a platinum 
alloy, and the bottom electrode of said 2nd comes to become independent for every segment. 
The actuator with which the bottom electrode of said ## 1 st currently formed between the 
segments concerned equipped said passivation film with the piezo electric crystal component 
which it comes to contact directly is offered. 

[0021] According to this structure, the part formed on the bottom electrode of the 1st which 
consisted of conductive ingredients other than platinum or a platinum alloy will be made to an 
interlayer insulation film or the passivation film, namely, an interlayer insulation film or the 
passivation film will stick to the bottom electrode of the 1st on both sides of an electrode 
component. For this reason, covering nature is high and can form a stable interlayer insulation 
film or the passivation film chemically. 
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[0022] Moreover, the piezo electric crystal component concerning this invention can equip the 
location corresponding to said bottom electrode formation location of the 2nd of a substrate 
with a cavity, and can equip it with the bottom electrode of the 2nd of width of face narrower 
than the width of face of the cavity concerned. 

[0023] Moreover, the piezo electric crystal component concerning this invention equips the 
location corresponding to said bottom electrode formation location of the 2nd of a substrate 
with a cavity, is the same as the width of face of the cavity concerned, or can be equipped with 
the bottom electrode of the 2nd of width of face larger than it. 

[0024] The bottom electrode of said 2nd can be formed from platinum or a platinum alloy. 
Moreover, the bottom electrode of said ** 1st can form the lowest layer from the nickel film at 
least. And the bottom electrode of said 1st can form the lowest layer from the titanium film 
at least again. The bottom electrode of said ** 1 st can form the lowest layer from the titanium 
oxide film at least further again. Moreover, the bottom electrode of said 1st can also be made 
into 4 layer structures which become order from the nickel film, the titanium film, the titanium 
oxide film, and the titanium film from a substrate side. 

[0025] Moreover, the process at which this invention forms the bottom electrode formation film, 
the piezo electric crystal film, and the upper electrode formation film in order through an 
insulator layer on a substrate, The process in which patterning of said bottom electrode 
formation film, the piezo electric crystal film, and the upper electrode formation film is carried 
out, and a bottom electrode forms the electrode component which became independent for 
every segment, The manufacture approach of the actuator equipped with the process which 
forms a wrap interlayer insulation film for the electrode component concerned on said substrate 
with which said insulator layer and the electrode component were formed is offered. 
[0026] And the process at which this invention forms the bottom electrode formation film, the 
piezo electric crystal film, and the upper electrode formation film in order through an insulator 
layer again on a substrate, The process in which patterning of said bottom electrode formation 
film, the piezo electric crystal film, and the upper electrode formation film is carried out, and a 
bottom electrode forms the electrode component which became independent for every segment, 
The manufacture approach of the actuator equipped with the process which forms the wrap 
passivation film for the electrode component concerned on the substrate with which said 
insulator layer and the electrode component were formed is offered. 
[0027] Moreover, this invention can be further equipped with the process which forms 
alternatively the cavity of width of face narrower than the width of face of the bottom electrode 
concerned in the location corresponding to said bottom electrode formation location of said 
substrate. 

[0028] This invention is the same as the width of face of the bottom electrode concerned in the 
location corresponding to said bottom electrode formation location of said substrate, or can 
equip it with the process which forms alternatively the cavity of width of face larger than it 
further further again. 

[0029] Moreover, the process at which this invention forms the bottom electrode formation film 
of the 1st, the bottom electrode formation film of the ** 2nd, the piezo electric crystal film, 
and the upper electrode formation film in order through an insulator layer on a substrate, The 
process in which patterning of said the 1st and bottom electrode formation film of the ** 2nd, 
* the piezo electric crystal film, and the upper electrode formation film is carried out, and the 
bottom electrode of the 2nd forms the electrode component which became independent for 
every segment, The manufacture approach of the actuator equipped with the process which 
forms a wrap interlayer insulation film for the electrode component concerned on the substrate 
with which said insulator layer and the electrode component were formed is offered. 
[0030] Moreover, the process at which this invention forms the bottom electrode formation film 
of the 1st, the bottom electrode formation film of the ## 2nd, the piezo electric crystal film, 
and the upper electrode formation film in order through an insulator layer on a substrate, The 
process in which patterning of said the 1st and bottom electrode formation film of the 2nd, 
the piezo electric crystal film, and the upper electrode formation film is carried out, and the 
bottom electrode of the 2nd forms the electrode component which became independent for 
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every segment, The. manufacture approach of the actuator equipped with the process which 
forms the wrap passivation film for the electrode component concerned on the substrate with 
which said insulator layer and the electrode component were formed is offered. 
[0031] And this invention can be further equipped with the process which forms alternatively the 
cavity of width of face narrower than the width of face of the bottom electrode of the 2nd 
concerned in the location corresponding to said bottom electrode formation location of the 
2nd of said substrate again. 

[0032] This invention is the same as the width of face of the bottom electrode of the 2nd 
concerned in the location corresponding to said bottom electrode formation location of the ** 
2nd of said substrate, or can equip it with the process which forms alternatively the cavity of 
width of face larger than it further further again. 

[0033] Moreover, the process at which this invention forms the bottom electrode formation film, 
the piezo electric crystal film, and the upper electrode formation film in order through an 
insulator layer on a substrate, The process which forms the electrode component to which 
patterning of said bottom electrode formation film, the piezo electric crystal film, and the upper 
electrode formation film was carried out, and opening of the hole which said insulator layer 
exposes to the piezo electric crystal film of a bottom electrode and request fields other than an 
upper electrode formation field was carried out, The manufacture approach of the actuator 
equipped with the process which forms a wrap interlayer insulation film for the electrode " 
component concerned on said substrate with which said insulator layer and the electrode 
component were formed is offered. 

[0034] Moreover, the process at which this invention forms the bottom electrode formation film, 
the piezo electric crystal film, and the upper electrode formation film in order through an 
insulator layer on a substrate, The process which forms the electrode component to which 
patterning of said bottom electrode formation film, the piezo electric crystal film, and the upper 
electrode formation film was carried out, and opening of the hole which said insulator layer 
exposes to the piezo electric crystal film of a bottom electrode and request fields other than an 
upper electrode formation field was carried out, The manufacture approach of the actuator 
equipped with the process which forms the wrap passivation film for the electrode component 
concerned on said substrate with which said insulator layer and the electrode component were 
formed is offered. 

[0035] And the process which forms the electrode component which this invention becomes 
from the bottom electrode, piezo electric crystal film, and upper electrode which were formed on 
the substrate again, The process which forms the passivation film equipped with conductivity on 
the substrate with which the electrode component concerned was formed, The process which 
etches alternatively the substrate with which the passivation film concerned was formed, and 
forms a cavity, After forming said cavity, patterning is performed on said passivation film and the 
manufacture approach of the actuator which comes to have the process which forms wiring 
which consists of the passivation film concerned is offered. 

[0036] By performing this manufacture approach, the passivation film can be used as film for 
metal wiring formation. The nickel film is mentioned as this passivation film. 
[0037] Moreover, it can be supposed whether to be the process which forms the bottom 
electrode of said 1st the process which forms the nickel film, the process which forms the 
* titanium film, the process which forms the titanium oxide film, and 

[0038] And the process which forms the bottom electrode of said ** 2nd is good again also as a 
process which carries out sequential formation of the titanium film, the titanium oxide film, the 
titanium film, and the platinum film. 

[0039] This invention offers the ink jet type recording head which it had as an actuator 
mentioned above further again. 

[0040] Moreover, the manufacture approach of an ink jet type recording head of manufacturing 

said actuator is offered by the manufacture approach mentioned above. 

[0041] 

[Embodiment of the Invention] Next, the gestalt of operation concerning this invention is 
explained in full detail. In addition, the gestalt of operation shown below explains the case where 
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the piezo electric crystal component concerning this invention is used as an actuator of an ink 
jet type recording head. 

[0042] (Gestalt 1 of operation) Drawing showing a part of cross section where the top view of an 
ink jet type recording head using the actuator equipped with the piezo electric crystal 
component which drawing 1 requires for the gestalt 1 of operation of this invention, and drawing 
2 met the II — II line of drawing 1 , and drawin g 3 are the sectional views showing the production 
process of the ink jet type recording head shown in drawing 1 and drawing 2 . 
[0043] As shown in drawing 1 and drawing 2 , the ink jet type recording head concerning the 
gestalt 1 of operation The silicon substrate 10 in which two or more ink cavities 11 were formed, 
and the bottom electrode 13 formed in one field of a silicon substrate 10 independently every ink 
cavity 1 1 through silicon oxide 12, It has the PZT (titanic-acid lead zirconate) film 14 formed on 
the bottom electrode 13, the upper electrode 15 formed on the PZT film 14, and the nozzle plate 
17 formed in the field of another side of a silicon substrate 10 through silicon oxide 16, and is 
constituted. 

[0044] The bottom electrode 13 is formed across the field of the ink cavity 11 seen from the flat 
surface. That is, the bottom electrode 13 is formed by bigger width of face than the width of 
face of the ink cavity 11. The PZT film 14 and the upper electrode 15 are formed in the ink 
cavity 1 1 and the corresponding location. Moreover, the delivery 18 for carrying out the 
regurgitation of the ink held in the ink cavity 1 1 to a nozzle plate 17 is formed. 
[0045] Next, the manufacture approach of the ink jet type recording head equipped with this 
configuration is explained along with process drawing shown in drawing 3 . 

[0046] At the process shown in drawing 3 (1), a silicon substrate 10 is heat-treated in an oxygen 
ambient atmosphere, and silicon oxide 12 and 16 is formed in a silicon substrate 10. Next, the 
film for bottom electrode formation which consists of a metal thin film is formed by vacuum 
deposition, the spatter, a chemical-vapor-deposition method (CVD method), etc. on silicon oxide 
1 2. Subsequently, patterning of the film for said bottom electrode formation (platinum was used 
with the gestalt of operation) is carried out, and the bottom electrode 13 which became 
independent two or more ink cavity 1 1 of every (every [ namely, ] segment) formed behind is 
formed. By this patterning, the bottom electrode 13 forms by width of face larger than the width 
of face of the ink cavity 1 1 formed behind. 

[0047] Next, with a sol gel process or a spatter, vacuum deposition, or a CVD method, covering 
formation of the PZT thin film is carried out so that said bottom electrode 13 may be covered. 
Subsequently, covering formation of the metal thin film including at least one kind of one quality 
of the material of aluminum, gold, and platinum is carried out on said PZT thin film as film for 
upper electrode formation. Next, patterning of the film and PZT thin film for said upper electrode 
formation is carried out, and the upper electrode 15 and the PZT film 14 are formed. 
[0048] Thus, since the bottom electrode 1 3 was formed independently every ink cavity 1 1 , 
compared with the case where it forms without making a bottom electrode become independent, 
the opening area of silicon oxide becomes large. 

[0049] Here, since the platinum which is the quality of the material of the bottom electrode 1 3 is 
noble metals, reactivity with other elements hardly forms a chemical bond with matter like silicon 
oxide or a fluororesin deficiently. Therefore, even if it formed the fluororesin film or silicon oxide 
as passivation film which turns into a protective coat in the case of etching of the silicon 
. substrate 10 for the ink cavity 1 1 formation performed at the following process on the bottom 
electrode 13 with which this reactivity consists of scarce platinum, the problem that the 
passivation film will exfoliate from the bottom electrode 13 was during this etching. 
[0050] However, since silicon oxide will be exposed between this segment if the bottom 
electrode 1 3 is formed independently for every segment as mentioned above, the fluororesin film 
or silicon oxide which is this silicon oxide and passivation film joins together good. Therefore, 
since the passivation film will stick to a wafer on both sides of a component even if the adhesion 
of a component field is scarce, compared with the conventional piezo electric crystal component, 
far, covering nature is high and can form the stable passivation film (the gestalt of this operation 
etching protective coat) chemically. Consequently, an ink cavity can be formed that there is no 
damage in a component. 
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[0051] Next, at the process shown in drawing 3 (2), the passivation film 20 which consists of a 
fluororesin is formed in the field in which the bottom electrode 13 of the silicon substrate 10 
obtained at the process shown in drawing 3 (1), the PZT film 14, and the upper electrode 15 are 
formed. This passivation film 20 functions on a silicon substrate 10 as a protective coat of 
etching which forms the ink cavity 1 1 and which is performed for accumulating. Here, as 
mentioned above, in order to combine with the silicon oxide exposed between segments, that 
adhesion of this passivation film 20 improves. 

[0052] then, silicon oxide 16 — subsequently a silicon substrate 10 is alternatively etched in a 
potassium-hydroxide water solution, and the ink cavity 11 is formed in a silicon substrate 10. 
Since the bottom electrode 13 is formed by width of face larger than the width of face of the ink 
cavity 1 1 at this time, the hydrogen generated by this etching can prevent reaching the PZT film 
14. Therefore, the reliable PZT film is obtained. 

[0053] Next, the passivation film 20 is removed at the process shown in drawing 3 (3). 
Subsequently, the nozzle plate 17 with which the ink delivery 18 was formed in the side in which 
the silicon oxide 16 of a silicon substrate 10 was formed through silicon oxide 16 is formed. 
Then, a desired process is performed and an ink jet type recording head is completed. 
[0054] In addition, with the gestalt 1 of operation, as passivation film, although the fluororesin 
was used, as long as not only this but silicon oxide, an epoxy resin, etc. are effective as 
passivation film, other ingredients may be used. 

[0055] Moreover, the process shown in drawing 3 (1) can also be replaced with the process 
shown below. That is, a silicon substrate 10 is heat-treated in an oxygen ambient atmosphere, 
and silicon oxide 12 and 16 is formed in a silicon substrate 10. Next, the film for bottom 
electrode formation, a PZT thin film, and the film for upper electrode formation are formed in 
order on silicon oxide 12. Subsequently, patterning of the film and PZT thin film for upper 
electrode formation is carried out, and the upper electrode 15 and the PZT film 14 are formed. 
Next, patterning of the film for bottom electrode formation is carried out, and the bottom 
electrode 13 is formed. At this time, patterning of the film for bottom [ this ] electrode formation 
is performed so that the bottom electrode 13 formed of this may be formed independently two or 
more ink cavity 1 1 of every (every [ namely, ] segment) formed behind. 
[0056] (Gestalt 2 of operation) Next, the gestalt 2 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 2 of operation, the same 
agreement is given to the same member as the gestalt 1 of operation, and the detailed 
explanation is omitted. 

[0057] a part of ink jet type recording head using the actuator equipped with the piezo electric 
crystal component which drawing 4 requires for the gestalt 2 of operation of this invention — it 
is a sectional view. 

[0058] A different point of the Inkjet type recording head concerning the gestalt 2 of operation 
and the ink jet type recording head concerning the gestalt 1 of operation is a point that the 
passivation film 30 as the last protective coat is formed. Since a contact part with silicon oxide 
12 is secured, adhesion of this passivation film [ as well as the gestalt 1 of operation ] 30 
improves. In addition, as this passivation film, various film usable as a protective coat, such as 
polyimide, silicon oxide, and a fluororesin, can usually be used. 

[0059] This passivation film 30 may substitute for this, and may remove the passivation film 20, 
without removing the passivation film 20 formed at the process shown by drawing 3 (2), and may 
newly form it. 

[0060] in addition — although the gestalt 2 of operation explained the case where width of face 
of the bottom electrode 1 3 was made larger than the width of face of the ink cavity 1 1 — the 
width of face of the bottom electrode 1 3 — the width of face of the ink cavity 1 1 — the same - 
- or it may be narrow. 

[0061] (Gestalt 3 of operation) Next, the gestalt 3 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 3 of operation, the same 
agreement is given to the same member as the gestalt of operation mentioned above, and the 
detailed explanation is omitted. 

[0062] The top view of an ink jet type recording head using the actuator equipped with the piezo 
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electric crystal component which drawin g 5 requires for the gestalt 3 of operation of this 
invention, and drawing 6 are the sectional views which met the VI-VI line of drawing 5 . 
[0063] The ink jet type recording head concerning the gestalt 3 of operation is equipped with the 
same structure as the ink jet type recording head concerning the gestalt 2 of operation except 
the point that the bottom electrode 23 of a piezo electric crystal component is formed by width 
of face narrower than the width of face of the ink cavity 1 1 . 

[0064] Since the actuator of the ink jet type recording head equipped with this configuration is 
the structure where the bottom electrode 23 is not formed in a part of diaphragm field arranged 
in the upper part (upper part in drawing 6 ) of the ink cavity 1 1 not to mention the ability to 
improve the adhesion of the passivation film 30, when it applies an electrical potential difference 
to the PZT film 14 and carries out the variation rate of this, it can obtain a big vibration. For this 
reason, it becomes possible from a delivery 18 to inject ink at a high speed. 
[0065] (Gestalt 4 of operation) Next, the gestalt 4 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 4 of operation, the same 
agreement is given to the same member as the gestalt of operation mentioned above, and the 
detailed explanation is omitted. 

[0066] The sectional view where the top view of an ink jet type recording head using the 
actuator equipped with the piezo electric crystal component which drawing 7 requires for the 
gestalt 4 of operation of this invention, and drawing 8 met the VIII— VIII line of drawing 7 , and 
drawing 9 are the sectional views showing a part of production process of the ink jet type 
recording head shown in drawing 7 and drawing 8 . 

[0067] The ink jet type recording head concerning the gestalt 4 of operation constitutes the 
bottom electrode of the ink jet type recording head concerning the gestalt 2 of operation from a 
bottom electrode 24 of the 1st, and a bottom electrode 25 of the #* 2nd. 

[0068] The actuator of the ink jet type recording head concerning the gestalt 4 of operation The 
bottom electrode 25 of the ** 2nd which consists of platinum film which formed the bottom 
electrode 24 of the ** 1st which consists of nickel film on silicon oxide 12, and was formed 
independently every ink cavity 11 on the bottom electrode 24 of the 1st, It has the PZT film 
14 formed on the bottom electrode 25 of the ** 2nd, the upper electrode 15 formed on the PZT 
film 14, and the nozzle plate 17 formed in the field of another side of a silicon substrate 10 
through silicon oxide 1 6 t and is constituted. 

[0069] The ink cavity 1 1 is formed across the field of the 2nd electrode 25 seen from the flat 
surface. That is, the bottom electrode 25 of the 2nd is formed by width of face smaller than 
the width of face of the ink cavity 11. Between the bottom electrode 25 of the ** 2nd, and the 
bottom electrode 25 of the ** 2nd which adjoined this, the bottom electrode 24 of the ** 1 st is 
exposed. 

[0070] In the ink jet type recording head equipped with this structure, the contact part of the 
passivation film 30 and the bottom electrode 24 of the 1st is secured. Here, the bottom 
electrode 24 of the ** 1st consists of nickel film, and this film has good adhesion with the 
passivation film 30. Therefore, the adhesion of the passivation film 30 can be improved. 
Furthermore, the adhesion of silicon oxide 12 and the bottom electrode 24 of the 1st can also 
improve. 

[0071] Moreover, with the gestalt 4 of operation, it can write as the structure which mentioned 
the bottom electrode above, and low resistance-ization can also be attained. 
[0072] In addition, as a bottom electrode 24 of the ** 1 st, if it is conductive ingredients other 
than platinum or platinum alloys, such as others and titanium film and iridium, the ingredient can 
be chosen as arbitration. [ film / nickel ] 

[0073] Next, the manufacture approach of the ink jet type recording head equipped with this 
configuration is explained with reference to drawin g 9 . 

[0074] At the process shown in drawing 9 , by the approach shown in drawing 3 (1), and the 
same approach, silicon oxide 12 and 16 is formed in a silicon substrate 10, and the nickel film and 
the platinum film are formed in order on silicon oxide 12. Subsequently, patterning of the nickel 
film and the platinum film is carried out. This patterning is performed so that the platinum film 
may become independent two or more ink cavity 1 1 of every (every [ namely, ] segment) formed 
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behind and may serve as width of face narrower than the width of face of the ink cavity 11. 
Thus, the bottom electrode 24 of the #* 1st which consists of nickel film, and the bottom 
electrode 25 of the #* 2nd which consists of platinum film are formed. 

[0075] Next, the PZT film 14 and the upper electrode 15 are formed on this by the approach 
shown in drawing 3 (1), and the same approach. 

[0076] Then, the process shown in drawin g 3 (2) and (3) and the same process are performed. In 
addition, with the gestalt of this operation, the passivation film 30 is formed like the gestalt 2 of 
operation. 

[0077] In addition, although the gestalt 4 of operation explained the case where width of face of 
the bottom electrode 25 of the ** 2nd was made narrower than the width of face of the ink 
cavity 1 1 , even if the width of face of the bottom electrode 25 of the 2nd is the same as the 
width of face of the ink cavity 1 1, it is good. 

[0078] (Gestalt 5 of operation) Next, the gestalt 5 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 5 of operation, the same 
agreement is given to the same member as the gestalt of operation mentioned above, and the 
detailed explanation is omitted. 

[0079] The top view of an ink jet type recording head using the actuator using the piezo electric 
crystal component which drawing 10 requires for the gestalt 5 of operation of this invention, and 
drawing 1 1 are the sectional views which met the XI-XI line of drawing 10 . 
[0080] The ink jet type recording head concerning the gestalt 5 of operation has the bottom 
electrode 26 narrower than the width of face of the ink cavity 1 1 of the 2nd, and it has the 
same structure as the ink jet type recording head concerning the gestalt 4 of operation except 
the point currently formed by the same width of face as the PZT film. 

[0081] since the actuator of the ink jet type recording head equipped with this configuration be 
the structure where the bottom electrode 26 of the 2nd be form in a part of diaphragm field 
arranged in the upper part of the ink cavity 1 1 , when in addition to the operation and 
effectiveness acquire with the gestalt 4 of operation it apply an electrical potential difference to 
the PZT film 14 and carry out the variation rate of this , it can obtain a big vibration . For this 
reason, it becomes possible from a delivery 18 to inject ink at a high speed. 
[0082] (Gestalt 6 of operation) Next, the gestalt 6 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 6 of operation, the same 
agreement is given to the same member as the gestalt of operation mentioned above, and the 
detailed explanation is omitted. 

[0083] The sectional view where the top view of an ink jet type recording head using the 
actuator equipped with the piezo electric crystal component which drawing 1 2 requires for the 
gestalt 6 of operation of this invention, and drawing 13 met the XIII— XIII line of drawing 12 , and 
drawing 14 are the sectional views showing a part of production process of the Inkjet type 
recording head shown in drawing 12 and drawing 13 . 

[0084] The ink jet type recording head concerning the gestalt 6 of operation To one field of the 
silicon substrate 10 in which two or more ink cavities 11 were formed, and a silicon substrate 10 
The bottom electrode 13 which was formed independently every ink cavity 11, and was equipped 
with width of face larger than the width of face of the ink cavity 1 1 through silicon oxide 12, The 
PZT film 14 formed on the bottom electrode 13, and the upper electrode 15 formed on the PZT 
•> film 14, It has the interlayer insulation film 50 besides formed, the wiring 90 electrically 
connected to the upper electrode 1 5 through the contact hole 92 by which opening was carried 
out to the interlayer insulation film 50, and the nozzle plate 1 7 formed in the field of another side 
of a silicon substrate 10 through silicon oxide 16, and is constituted. 

[0085] Silicon oxide 12 is exposed between the bottom electrodes 13 with which the ink jet type 
recording head equipped with this structure adjoins the bottom electrode 1 3 and this since the 
bottom electrode 13 is formed independently every ink cavity 11, and the part which this 
exposed silicon oxide 12 and interlayer insulation film 50 contact is secured. Therefore, the 
adhesion of an interlayer insulation film 50 can be improved. 

[0086] In addition, the ink jet type recording head shown in this drawing 1 3 can also form the 
passivation film in the upper layer further. 
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[0087] Next, the manufacture approach of the ink jet type recording head equipped with this 
structure is explained along with process drawing shown in drawing 14 . 

[0088] At the process shown in drawing 14 (1), the bottom electrode 13, the PZT film 14, and 
the upper electrode 15 which became independent two or more ink cavity 1 1 of every which 
forms silicon oxide 12 and 16 in a silicon substrate 10, and is behind formed on silicon oxide 12 
by the same approach as the process shown in drawing 3 (1), and were equipped with width of 
face larger than the width of face of the ink cavity 1 1 are formed. 

[0089] Next, at the process shown in drawing 14 (2), by the same approach as the process 
shown in drawin g 3 (2), after forming the ink cavity 1 1 , the passivation film (not shown) for 
forming the ink cavity 1 1 is removed. Next, an interlayer insulation film 50 is formed on this 
silicon substrate 10. As this interlayer insulation film 50, the film usable as interlayer insulation 
films, such as polyimide and silicon oxide, is used, for example. 

[0090] Subsequently, at the process shown in drawing 14 (3), a contact hole 92 is alternatively 
formed in the predetermined location of the upper electrode formation section of the interlayer 
insulation film 50 obtained by drawing 14 R> 4 (2). Next, the wiring 90 electrically connected with 
the upper electrode 15 through a contact hole 92 is formed on this. Subsequently, by the same 
approach as the process shown in drawing 3 (3), a desired process is performed and an ink jet 
type recording head is completed, such as forming the nozzle plate 17 with which the delivery 18 
was formed. 

[0091] In addition, although the gestalt 6 of operation explained the case where width of face of 
the bottom electrode 1 3 was made larger than the width of face of the ink cavity 1 1 , even if the 
width of face of the bottom electrode 13 is the same as the width of face of the ink cavity 11, it 
is good. 

[0092] (Gestalt 7 of operation) Next, the gestalt 7 of operation concerning this invention is 
explained with reference to a drawing. In addition, with the gestalt 7 of operation, the same 
agreement is given to the same member as the gestalt of operation mentioned above, and the 
detailed explanation is omitted. 

[0093] The top view of an ink jet type recording head using the actuator using the piezo electric 
crystal component which drawing 15 requires for the gestalt 7 of operation of this invention, and 
drawing 16 are the sectional views which met the XVI-XVI line of drawin g 15 . 
[0094] The ink jet type recording head concerning the gestalt 7 of operation is equipped with the 
same structure as the ink jet type recording head concerning the gestalt 6 of operation except 
the point that the bottom electrode 23 of a piezo electric crystal component is formed by width 
of face narrower than the width of face of the ink cavity 1 1 . 

[0095] Since the actuator of the ink jet type recording head equipped with this configuration is 
the structure where the bottom electrode 23 is not formed in a part of diaphragm field arranged 
in the upper part of the ink cavity 1 1 not to mention the ability to improve the adhesion of an 
interlayer insulation film 50, when it applies an electrical potential difference to the PZT film 14 
and carries out the variation rate of this, it can obtain a big vibration. For this reason, it becomes 
possible from a delivery 18 to inject ink at a high speed. 

[0096] In addition, the ink jet type recording head shown in this drawing 15 and 16 can also form 
the passivation film in the upper layer further. 

[0097] (Gestalt 8 of operation) Next, the gestalt 8 of operation of this invention is explained with 
- reference to a drawing. In addition, with the gestalt 8 of operation, the same agreement is given 
to the same member as the gestalt of operation mentioned above, and the detailed explanation is 
omitted. 

[0098] The top view of an ink jet type recording head using the actuator using the piezo electric 
crystal component which drawin g 17 requires for the gestalt 8 of operation of this invention, and 
drawin g 1 8 are the sectional views which met the XVIII-XVIII line of drawin g 1 7 . 
[0099] The ink jet type recording head concerning the gestalt 8 of operation constitutes the 
bottom electrode of the ink jet type recording head concerning the gestalt 6 of operation from a 
bottom electrode 24 of the *# 1 st, and a bottom electrode 25 of the #* 2nd. 

[0100] The actuator of the ink jet type recording head concerning the gestalt 8 of operation The 
bottom electrode 25 of the 2nd which formed the bottom electrode 24 of the 1st which 
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consists of nickel film on silicon oxide 1 2, and was formed independently every ink cavity 1 1 on 
the bottom electrode 24 of the ** 1st, The PZT film 14 formed on the bottom electrode 25 of 
the ** 2nd f and the upper electrode 1 5 formed on the PZT film 1 4, It has the interlayer insulation 
film 50 besides formed, the wiring 90 electrically connected to the upper electrode 1 5 through 
the contact hole 92 by which opening was carried out to the interlayer insulation film 50, and the 
nozzle plate 17 formed in the field of another side of a silicon substrate 10 through silicon oxide 
16, and is constituted. 

[0101] The bottom electrode 25 of the 2nd is formed across the field of the ink cavity 11 
seen from the flat surface. That is, the bottom electrode 25 of the 2nd is formed by bigger 
width of face than the width of face of the ink cavity 11. Between the bottom electrode 25 of 
the ## 2nd, and the bottom electrode 25 of the ** 2nd which adjoined this, the bottom electrode 
24 of the 1 st is exposed. 

[0102] In the ink jet type recording head equipped with this structure, the contact part of an 
interlayer insulation film 50 and the bottom electrode 24 of the 1st is secured. Here, the 
bottom electrode 24 of the ** 1st consists of nickel film, and this film has good adhesion with an 
interlayer insulation film 50. Therefore, the adhesion of an interlayer insulation film 50 can be 
improved. 

[0103] The manufacture approaches of the ink jet type recording head equipped with this 
configuration are the approach shown in drawing 9 , and same approach, form silicon oxide 12 
and 16 in a silicon substrate 10, and form the bottom electrode 24 of the 1st which consists 
. of nickel film, and the bottom electrode 25 of the 2nd which consists of platinum film on 
silicon oxide 12. Next, the PZT film 14 and the upper electrode 15 are formed on this. 
[0104] Then, the process shown in drawing 14 (2) and (3) and the same process are performed, 
and an ink jet type recording head is completed. 

[0105] In addition, although the gestalt 8 of operation explained the case where width of face of 
the bottom electrode 25 of the 2nd was made larger than the width of face of the ink cavity 
11, even if the width of face of the bottom electrode 25 of the 2nd is the same as the width 
of face of the ink cavity 11, it is good. 

[0106] In addition, the ink jet type recording head shown in this drawing 1 7 and 18 can also form 
the passivation film in the upper layer further. 

[0107] (Gestalt 9 of operation) Next, the gestalt 9 of operation of this invention is explained with 
reference to a drawing. In addition, with the gestalt 9 of operation, the same agreement is given 
to the same member as the gestalt of operation mentioned above, and the detailed explanation is 
omitted. 

[0108] The top view of an ink jet type recording head using the actuator equipped with the piezo 
electric crystal component which drawing 19 requires for the gestalt 9 of operation of this 
invention, and drawing 20 are the sectional views which met the XX-XX line of drawing 19 . 
[0109] The ink jet type recording head concerning the gestalt 9 of operation is equipped with the 
same structure as the ink jet type recording head concerning the gestalt 8 of operation except 
the point that the bottom electrode 26 of the 2nd is formed by width of face narrower than 
the width of face of the ink cavity 1 1 . 

[01 10] since the actuator of the ink jet type recording head equipped with this configuration be 
the structure where the bottom electrode 26 of the ** 2nd be form in a part of diaphragm field 
- arranged in the upper part of the ink cavity 1 1 , when in addition to the operation and 

effectiveness acquire with the gestalt 8 of operation it apply an electrical potential difference to 
the PZT film 14 and carry out the variation rate of this , it can obtain a big vibration . For this 
reason, it becomes possible from a delivery 18 to inject ink at a high speed. 

[01 1 1] In addition, the ink jet type recording head shown in this d rawin g 19 and 20 can also form 
the passivation film in the upper layer further. 

[0112] (Gestalt 10 of operation) Next, the gestalt 10 of operation of this invention is explained 
with reference to a drawing. In addition, with the gestalt 10 of operation, the same agreement is 
given to the same member as the gestalt of operation mentioned above, and the detailed 
explanation is omitted. 

[01 13] a part of ink jet type recording head which drawin g 21 requires for the gestalt 10 of 
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operation of this invention- — it is a sectional view. 

[01 14] The ink jet type recording head shown in drawing 21 consists of platinum film between 
the components which became independent for every segment of the ink jet type recording head 
explained with the gestalt 3 of operation, and forms the wiring 73 connected to the bottom 
electrode 13. Since the contact part of the passivation film 30 and silicon oxide 12 is securable 
even if it is such structure, the adhesion of the passivation film 30 can be improved. 
Furthermore, resistance of the bottom electrode 13 can also be made low. 

[0115] In addition, the structure which forms wiring 73 between the components which became 
independent for every segment is applicable also to the gestalt of other operations mentioned 
above in this way. 

[01 16] (Gestalt 1 1 of operation) Next, the gestalt 1 1 of operation of this invention is explained 
with reference to a drawing. In addition, with the gestalt 1 1 of operation, the same agreement is 
given to the same member as the gestalt of operation mentioned above, and the detailed 
explanation is omitted. 

[01 1 7] The top view of an ink jet type recording head using the actuator equipped with the piezo 
electric crystal component which drawing 22 requires for the gestalt 1 1 of operation of this 
invention, and drawing 23 are the sectional views which met the XXIII-XXIII line of drawin g 22 . 
[01 18] As shown in drawing 22 and drawing 23 , the ink jet type recording head concerning the 
gestalt 1 1 of operation To one field of the silicon substrate 10 in which two or more ink cavities 

11 were formed, and a silicon substrate 10 The bottom electrode 71 with which opening of the 
hole 72 which silicon oxide 12 exposes to request parts other than the field in which it is formed 
in through silicon oxide 12, and the PZT film 14 and the upper electrode 15 are formed was 
carried out, It has the PZT film 14 formed on the bottom electrode 71, the upper electrode 15 
formed on the PZT film 14, and the nozzle plate 17 formed in the field of another side of a silicon 
substrate 10 through silicon oxide 16, and is constituted. 

[0119] By the hole 72, since the ink jet type recording head equipped with this structure can 
secure the contact part of the passivation film 30 and silicon oxide 1 2, it can improve the 
adhesion of the passivation film 30. Furthermore, resistance of the bottom electrode 71 can also 
be made low. 

[0120] In addition, the size of this hole 72 is the range which does not cause trouble to the 
function as a bottom electrode of a piezo electric crystal component, and may be determined as 
arbitration. Moreover, it is also applicable to the structure of the bottom electrode of the 2nd 
in the gestalt of operation mentioned above. 

[0121] (Gestalt 12 of operation) Next, the ink jet type recording head concerning the gestalt 12 
of operation of this invention is explained with reference to a drawing. In addition, with the 
gestalt 1 2 of operation, the same agreement is given to the same member as the gestalt of 
operation mentioned above, and the detailed explanation is omitted. 

[0122] The sectional view showing a part of ink jet type recording head which used the actuator 
equipped with the piezo electric crystal component which drawing 24 requires for the gestalt 12 
of operation of this invention, and drawin g 25 are the sectional views showing the production 
process of the ink jet type recording head shown in drawing 24 . 

[0123] As shown in drawing 24 , the ink jet type recording head concerning the gestalt 12 of 
operation The silicon substrate 10 in which two or more ink cavities 1 1 were formed, and the 
bottom electrode 43 formed in one field of a silicon substrate 10 through silicon oxide 12, It has 
the PZT film 44 formed on the bottom electrode 43, the upper electrode 45 formed on the PZT 
film 44, wiring 40a connected to the upper electrode 45, and the nozzle plate 17 formed in the 
field of another side of a silicon substrate 10 through silicon oxide 16, and is constituted. In 
addition, agreement 41 is an interlayer insulation film. 

[0124] Next, the manufacture approach of the ink jet type recording head equipped with this 
configuration is explained along with process drawing shown in drawing 25 . 
[0125] At the process shown in drawing 25 (1), the bottom electrode 43, the PZT film 44, and 
the upper electrode 45 equipped with the desired configuration are formed on the silicon oxide 

12 formed on the silicon substrate 10. 

[0126] Next, at the process shown in drawing 25 (2), an interlayer insulation film 41 is formed on 
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the silicon substrate 10 in- which the bottom electrode 43, the PZT film 44, and the upper 
electrode 45 were formed. Next, the contact hole connected with the upper electrode 45 is 
formed in this interlayer insulation film 41. Subsequently, the passivation film 40 which consists 
of nickel is formed on this. Said contact hole is also filled up with this passivation film 40 at this 
time. This passivation film 40 functions on a silicon substrate 10 as a protective coat of etching 
which forms the ink cavity 11 and which is performed for accumulating, then, silicon oxide 16 — 
subsequently a silicon substrate 10 is etched alternatively and the ink cavity 1 1 is formed in a 
silicon substrate 10. 

[0127] Next, at the process shown in drawin g 25 (3), patterning of the passivation film 40 is 
carried out, and wiring 40a connected to the upper electrode 45 is formed. Here, the nickel film 
is equipped with the resistance over the etching reagent used in case a silicon substrate 10 is 
etched alternatively while it has conductivity. It can use as a wiring material formed behind not 
to mention protecting a component from this reason in said etching process, since the film which 
consists of nickel as passivation film 40 was used in the ink jet type recording head concerning 
the gestalt 2 of operation. Therefore, ingredient cost is also reducible while being able to simplify 
a production process. 

[0128] Subsequently, the nozzle plate 17 with which the ink delivery 18 was formed in the side in 
which the silicon oxide 16 of a silicon substrate 10 was formed through silicon oxide 16 is 
formed. Then, a desired process is performed and an ink jet type recording head is completed. 
[0129] In addition, the passivation film 40 which consists of this nickel may be applied to the ink 
jet type recording head concerning the gestalt 1 of operation mentioned above. 
[0130] (Gestalt 13 of operation) Next, the ink jet type recording head which used the actuator 
equipped with the piezo electric crystal component concerning the gestalt 13 of operation of this 
invention is explained with reference to a drawing. In addition, with the gestalt 13 of operation, 
the same agreement is given to the same member as the gestalt of operation mentioned above, 
and the detailed explanation is omitted. 

[0131] Drawing 26 is the sectional view showing a part of ink jet type recording head concerning 
the gestalt 13 of operation of this invention. 

[0132] As shown in drawing 26 , the ink jet type recording head concerning the gestalt 3 of 
operation The silicon substrate 10 in which two or more ink cavities 1 1 were formed, and the 
bottom electrode 61 formed in one field of a silicon substrate 10 through silicon oxide 12, It has 
the PZT film 62 formed on the bottom electrode 61, the upper electrode 63 formed on the PZT 
film 62, and the nozzle plate 17 formed in the field of another side of a silicon substrate 10 
through silicon oxide 16, and is constituted. 

[0133] The bottom electrode 61 has 5 layer structures which become order from the nickel film 
51, the titanium film 52, the titanic-acid-ized film 53, the titanium film 54, and the platinum film 
55 from the silicon oxide 12 side. Here, the nickel film 51 has the resistance over the etching 
reagent used in case a silicon substrate 10 is etched alternatively, as mentioned above. For this 
reason, even if an etching reagent permeates from a silicon substrate 10 side in the case of 
etching performed in case the ink cavity 1 1 is formed, this nickel film 51 can make it function as 
bottom electrode 61 self, the PZT film 62, and a protective coat of the upper electrode 63. 
Consequently, this etching reagent or an etching resultant penetrates silicon oxide 1 2, and a 
damage is not given to the bottom electrode 61, the PZT film 62, and the upper electrode 63 at 
- the terminal point of etching. 

[0134] Moreover, the bottom electrode 61 equipped with such 5 layer structures can also 
improve the dependability of the bottom electrode 61, as a result of the titanium film 52, the 
titanic-acid-ized film 53, and the titanium film 54 raising the adhesion of the nickel film 51 and 
the platinum film 55 in addition to said advantage. 

[0135] In addition, although considered as 5 layer structures which mentioned the bottom 
electrode 61 above with the gestalt 13 of operation, if not only this but the lowest layer (layer of 
the side near a silicon substrate) consists of nickel film, it can also make the alloy of a zirconia, 
iridium, titanium, and a zirconia, the alloy of iridium and titanium, etc. multilayer structure with 
other conductive ingredients, for example. 

[0136] Moreover, the bottom electrode concerning the gestalt 13 of operation of the ability to 
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apply also to the gestalt of other operations mentioned above is natural. 

[0137] In addition, although the gestalt 1 of operation thru/or the gestalt 13 of operation 

explained the case where the actuator concerning this invention was used for an ink jet type 

recording head, the piezo electric crystal component not only concerning this but this invention 

can be used as an actuator of various devices, such as a micropump and a microswitch, etc. 

[0138] 

[Effect of the Invention] As explained above, since the actuator equipped with the piezo electric 
crystal component concerning this invention made the bottom electrode become independent for 
every segment and formed it, it can secure the contact part of the insulator layer exposed 
between this segment or the bottom electrode of the ** 1st, and the interlayer insulation film or 
the passivation film. Therefore, since an interlayer insulation film or the passivation film sticks on 
both sides of a component even if the adhesion of a component field, and the interlayer 
insulation film or the passivation film is scarce, covering nature is high and can form a stable 
interlayer insulation film or the passivation film chemically. Consequently, an ink cavity can be 
formed that there is no damage in a component, and the actuator equipped with the reliable 
piezo electric crystal component can be obtained. 

[0139] Moreover, if a bottom electrode or the bottom electrode of the ** 2nd is formed by width 
of face narrower than the width of face of a cavity, since a bottom electrode will not be formed 
in a part of diaphragm field, in addition to said effectiveness, a big vibration of the amplitude is 
obtained. 

[0140] Moreover, if a bottom electrode or the bottom electrode of the ** 2nd is formed by the 
same or width of face larger than it as the width of face of a cavity, it can prevent that the 
hydrogen generated in case a cavity is formed by etching invades into the piezo electric crystal 
film, and the actuator equipped with the still more reliable piezo electric crystal component can 
be obtained. 

[0141] Moreover, in case said substrate is etched, a bottom [ this ] electrode can be operated 
as said piezo electric crystal film and an etching protective coat of an upper electrode, because 
the lowest layer (substrate side) makes a bottom electrode the multilayer structure formed from 
the nickel film, the titanium film, or the titanic-acid-ized film. For this reason, good etching which 
does not cause trouble to a piezo electric crystal component can be performed. Consequently, 
the ink jet type recording head using an actuator and this equipped with the reliable piezo 
electric crystal component can be offered. 

[0142] Furthermore, by considering as 5 layer structures which mentioned the bottom [ this ] 
electrode above, as a result of being able to improve the adhesion of said nickel film and 
platinum film, a reliable electrode can be obtained. 

[0143] Moreover, by using the film equipped with conductivity as a component protective coat 
which protects a component from etching performed in case an ink cavity is formed in a 
substrate, after this etching is completed, this component protective coat can be used as film 
for wiring formation. Consequently, a manufacturing cost is reducible while being able to simplify 
a production process. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/03/13 



JP,10-211701,A [DESCRIPTION OF DRAWINGS] 



1/2 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 1 of operation of this invention. 
[Drawing 2] It is drawing showing a part of cross section which met the II — II line of drawing 1 . 
[Drawing 3] It is the sectional view showing the production process of the ink jet type recording 
head shown in drawi ng 1 and drawing 2 . 

[ Drawing 4] a part of ink jet type recording head using the actuator equipped with the piezo 
electric crystal component concerning the gestalt 2 of operation of this invention — it is a 
sectional view. 

[Drawing 5] It is the top view of an ink jet type recording head using the actuator equipped with 

the piezo electric crystal component concerning the gestalt 3 of operation of this invention. 

[Drawing 6] Drawing 6 is the sectional view which met the VI-VI line of drawing 5 . 

[Drawin g 7] It is the top view of an ink jet type recording head using the actuator equipped with 

the piezo electric crystal component concerning the gestalt 4 of operation of this invention. 

[Dra wing 8] It is the sectional view which met the VIII— VIII line of drawin g 7 . 

[Dra win g 9] It is the sectional view showing a part of production process of the ink jet type 

recording head shown in drawing 7 and drawing 8 . 

[Drawing 10] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 5 of operation of this invention. 
[Drawing 1 1] It is the sectional view which met the XI-XI line of drawing 10 . 

[ Drawi ng 12 ] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 6 of operation of this invention. 
[ Draw ing 13] It is the sectional view which met the XIII— XIII line of d rawin g 12 . 
[Drawing 14] It is the sectional view showing a part of production process of the ink jet type 
recording head shown in drawing 12 and drawing 13 . 

[Drawing 1 5] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 7 of operation of this invention. 
[Drawing 16] It is the sectional view which met the XVI-XVI line of drawing 15 . 
[Drawin g 1 7] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 8 of operation of this invention. 
* [ Drawing 18 ] It is the sectional view which met the XVIII-XVIII line of dra wing 17 . 

[Draw ing 1 9] It is the top view of an ink jet type recording head used as an actuator equipped 
with the piezo electric crystal component concerning the gestalt 9 of operation of this invention. 
[Drawing 20] It is the sectional view which met the XX-XX line of drawing 19 . 
[Drawing 21] a part of ink jet type recording head concerning the gestalt 10 of operation of this 
invention — it is a sectional view. 

[Drawin g 22] It is the top view of an ink jet type recording head using the actuator equipped with 
the piezo electric crystal component concerning the gestalt 1 1 of operation of this invention. 
[D rawin g 23] It is the sectional view which met the XXIII— XXIII line of drawin g 22 . 
[ Drawin g 24] It is the sectional view showing a part of ink jet type recording head using the 
actuator equipped with the piezo electric crystal component concerning the gestalt 12 of 
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operation of this indention: 

[Drawing 25] It is the sectional view showing the production process of the ink jet type recording 
head shown in drawing 24 . 

[Drawing 26] It is the sectional view showing a part of ink jet type recording head concerning the 
gestalt 1 3 of operation of this invention. 
[Description of Notations] 

10 Silicon Substrate 

1 1 Ink Cavity 

12 16 Silicon oxide 

13, 23, 43, 61, 71 Bottom electrode 

14, 44, 62 PZTfilm 

1 5, 45, 63 Top electrode 

1 7 Nozzle Plate 

18 Delivery 

20, 30, 40 Passivation film 

24 Bottom Electrode of the ** 1 st 

25 Bottom Electrode of the ** 2nd 
40a, 73, 90 Wiring 

41 50 Interlayer insulation film 
72 Hole 

92 Contact Hole 
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annsi-;. ffiasi6^fii*<Siii-r-5?>:Atiiap**vfcmasi 

>fit£fl3j£-f-5xa±:. £fltx.fcT*^iX-*c7)g!it 

cis*^2 8] sts±i-^fie*4xfcT«a. ei^i 
am^*^ j£ * _t icatmtt £ a x tz / < ^ i/ 

Mt^Iii. fI8E4--ve-r--f £fcsfi£Lfc&. WIS/'? 
S 7 ? ^ x— ? a?S!!it^5£ 0 

[fS*JS2 9] ffrlE/^vv^-va^fitA^.y'rjuM 

[is*^ 3 0 ] ffraESg 1 cDTaa^^fit-r -sxaii, 

x v ^Ufit &M,f&t &xafr t> fc-5»#* 2 2 4-U LIS 
*Jl2 5 22tt«X>T^^3.X— SKDSjI755io 

[fs*is 3 1 ] iwih* 1 0TTma^jKja-r-sxai* % 

Vfit^fl^fift'^'-SiXgA^t)^C'S)tt^JS2 2^Cf>LiS* 
«2 SSEacOT^^iX— 5(7>S<ii^a. 

3 2 ] uijiem 1 oTis^stiiigii, 

«l*)S2 sisaor^^o-x— * ©siiiTSiS,, 
[is^ 3 3 ] trrsBrn 2 ©Tta^^tt -sxai*. 
^^>fit. Mit^z >m. >ms.vzfz>?-i-m&m 

^fi£-r-5xa*^t. ^-53*^3 ofBiEtDT^^iX- 

W*S3 4] H^JSI 4^L»*S1 7t7)^-rtlA^ 
-miz&nZtitzT <7 ^o.x— S? ,t LTMfc-f i? 

T. StrSBT^^iX— Si$. M^ai 8/j:^LiS*JS3 

3 <o ^^■rtlA^-3Sl-35«ro*5£l- <fc y git-f s -r i? 

[000 1] 

[SEEMS?- *IBB^li, 
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[0 0 0 2] 

*>Bv;u=i>B» (jut. rpzu ^se-T) 
a>aa*>*BB*«5 j^wme^ K»*ic»y*t 

(+fcBlMfi±:* C<&a»«0>1fflEB»]-f >*»B±l:i» 

kb** Baa«a*T«***L-ci**. 

[0 0 0 3] C^afltOX >^5/x^ KSCE»^^ K 
[0 0 O 4] za)-<^yi v hsSEft-^^ Kl*. fl 

a*i*. «aai/>jq>a«±icattfbn$»aL 
fca. z(7)±i^ Bfao)»tt*aitfcT«a. pzti 
&tf±Bafi*&&«aaa?«Ba-rft. 

figf^o «B*B»*>'j3:/jMRa>Baaw 
»a**trt^«BtK»aa>ai=»aftat»a-i-4o 

a. *a©xa*fifiw>*»x* haiaa^^ k*b 

[0 0 O 5] 

[«W*a*LJ:3i:-r*«a] #x* h 

*y±T©«a*»aLrL^*. ctoy^^-tAxs^ 
kjcisiczl^ aaa^ana 

aBfcfl!>«*tt*ffL^i:^3*jfll3&«fc*. LfcA<oT, 

>*aB*fl2fiM-«ai^ *^*aa-r*fctoic/^^'i/ 

tun*, b*hl 7 9*aaa*S'ya>Bfca«4< 
aa**LTi^4*«. *T-A<»j**JhTi***«£a>s» 



U3>aftaifl!)Ma>a»*f*. *K:BB a ofe&. -a) 

&i/vU3>ifti) &a>attBB*<x*i*j:* wan 
, c/ ^^-^g^itist a>a»tt*<^+# ic * « 

[oooe] «Eaaia>-f >^a»t»a-r*fc 
Ii%-4 oaa%a>7Ktt^b* 'J -5A*»a»onat 

aaa^icx^^v^aa^aa-rftfc. 
uaftfiti*6mLfc y . fc«iM*aa*<±cfc 

>y»*«a»« <a*«, vu^vsw a-caa-r 

^>^<DiS^^-e. C0)7Jl/*U7k*?afe-6lM4x-/^> 

ysK±a*36<aB«taaL-c. a*i=y*— 

[0 0 0 7] *«Mf4. -COcfc5ft^3l5<7)Paie^^»* 

■r«ci:taai:-r**a>-e*y. BmaaB*>/<?*> 
^—>3>a«)B»ttta±Tf*. aatta)ai^BE«{«: 
a?*a5Lfc7^^ix-**aa-r«ci:*BMi-r 

£ 0 *f=. 5 ft7*^iX—*£Bjrr 

aflW-iCirtBMi-rSo 
[0 0 0 8] ££>lc % S^Si7f>^b«it4/^ 

3 >a*iBa^fliaBicfijffl-r*-tT?. as 

*xg£»Bg<bU ha)maSfr5ci:36<praftffi 
[0 0 0 9] 

[BB*»SW4fca&a>¥Rl z«)Bntltifett 
Sts a»T«a±lc#«S;h.fcE«(*B±* ^KJEm 

*a±fcaa**ufc±«ai. MTtg, Em«gi;a. 

tf±Ba*B9BnBaB&. *BiU ffrSSTSSli-t? 

y>>hs»zaiLrfty. mm-htr* > hm\zmj££ 
*LTi*«ttEaaa*<. 9ffE«mtt»Krcit}$}g«*+i 

[001 o] *^s^fi. a«±fzaa«*^Lr 
»a**t*:T«a4:. aaTma±>=»a*ttfcffmf* 
a&, attsmf*B±i=»a»*Lfe±ma£:. mssTS 

m. Et*HXtf±*ffiSI5/<^i/^- *>3 >Bi. 

six., «rET«ai*-by>> hairaaurfty. a 
a-b^>nmi3»a**LT^*«Eaaa3W. ihibe/* 

>Blca»»a$4ixft4ffi«it*^sa 

[0011] c©aai=*y. BMaaa*«iMi/<? 
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vi"<-z'3>mi}<immizmmi-zz.bizti:z> 0 z<n 

[0 0 1 2] ^fglSic^i.Emt*^!*. sts 

Six.. MSfS^tfT -<(0i|S<J: yat^«©T*«*«x. 
5CtA<ftS. C<Dfl|itlcJ;oT. ffJffifiJjSifcJinx.. 

cooi3] *Lx-£tz. Kmrntzmzantom+i*. 
^-f£tiSx.> sis+A' e^-r(oiieii^i:Av -?-+Lj:yj£ 

[0 0 14] <kt>|c. ffISET«*i<t. C*iirB^^-^,T 
[0 0 15] £f=. StS±lcjsfijt^S^-LT 

* *T-fciffi3tMA<Mt5ISIBli^3tMl-It}tSS4 $ tiX t£ % £ 
mt*lit^£<ixfc T 0 ^ ol x-$ 3 tf> T- fc 

[0 0 16] *JMlli. gffi-tlcjfe&lgSrt-LT 

Six, 8?ET*ai*, E®t*RXt/±S1UKfi£^lsE^ 
>1-«)BfH«*l=. flI5ifaitMA<StB-rS??*^P**i.. 

&ffli£ftTfcaiEmi*^£tii;ifcT^j.x-* £g 

[0017] c©«titic«fcy. ®ra^JiMfc^^ii^-v 

fWfft*Bi&-&lM4/<-i; 3 ^RSJKfiRf 5 C 
[00 1 8] ffETmffil*. y^TT. ZUZzf^f-t-S 

e. jKis-r & z t a< t? £ § . 

[0 0 19] SIS±|C^MS^L"C 
fl^lS^tlfcS&l (OTSfili:, 1 <DTM.m±lZte!$. 

$Hf=m2CDTmiSi:. ^Sm2(0Tmffi±lc)Kfi£*tL 



®H*6SR<t. Six.. SfrSSm 1 (OTSSlis ^7^^- 

^>hMlz^fig$tLr^*fJIEmi<7)TSaiA^ ffllEB 

[0 0 2 0] Sfc, *3gBJJIi. Sffiii^jt^s^-L-r 
JKJS^Hfcmi ©TSIi. 1 <OT«ffi±lc»fig 

*tUfc^2(0Tmai:, ^&m2C0TS«±ICffi*fig£;h, 

mtzm i s.i/m205Tma> ESttigt&tjLtmassa 
*u ffrtHm2<oTBai4-fe'y^> hsi-ittjiLr^y. 

*<. HB/<vi"<-i >3 >«l=It««*S*i-C<f*K* 
<* *T £ tit * fc T ^7 ^ x - ^ £ Jgft -r ^ t <o -e fc -5 o 
[002 1] Zfl)«itl-J:y. BWliftlSK**^tt/^ 
»>/<—> 3 >HII=(4, ^^^^-Xfi^^^^-^jy^O) 

fc-s^ii/^-v v^<— v3 >R*<m i oT®aic^-rs 
[0 0 2 2] Sfc, **wi-«-5iEm{*m^i±. sts 

S9I5^2<DTmii»iafitai~S4)6Lfc{4glz, ^-^ 
t*T--<SfiSx.. Si+t t*T-^a)igJ; y^l,M|iS(D|g2(0 

[0 0 2 3] *IEB^|C«§Iimt*^li % gffi 

<d. ffi85m2©TSfiHBjieiagi~s>fcSLfceaic. ^-^ 

j£LM(Srom 2 ©TmSStitx. C i: A<T?# 
[0 0 2 4] ffI8Bm2(OTmaii. ^^^^"Xli^^^ 

<tA^-C#*. fLTSfe, ffiTlBm 1 <0TSai4. 
I^Sfcs IfrSBH 1 ©Tffiaii. 'M<itfiTB$i<t 

T^ai4. -v>r>i,m. ^9^m. m 

ftfdi^. i 3 1 'Si>RA^e > 'SS4@fl|jti:-r.5,Ci:t,r* 
[0 0 2 5] **Bjii. Stt±l=|feiaBI*^L-C 

x>^L. Tma*<-b-Jf^>hSlcJte3:Lfcm 
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£ffl#-r4t,<7>-efe4o 

[0 0 2 6] f Lt*fc, **Ef*. Sffi±l::f£»]S£ 
x>>fu T«a^-b^>>hSlcaa 

«<»***ifc»«-ti=, aaaaaT-ta?/^:/* 

[0 0 2 7] *fc % maBSffi<7). JftfBTma 

o>4- -v fcf t- -r l= flSfiW 4 xa £ $ e, \zmx 4 c 

[0028] s&izt-fc. *«wi** missffi(D. tfte 

xa** 61^*4 Ci:*«-C*4o 
[0 0 2 9] «fc % *anr*« *«±lc|ftM«*^LT 

micDTma^M. m2(DTma^M. ei#i, 
±«a»di«*aic»rt-r4xsi: % Maami^t/m2 

>^L. *2<DTaa*Hz^*>h«l::»ALfcaa* 

T*»j*-r«iat, ttGa*Kftt;aaa*«<MK£ 
*ifc*a±ic. amax^ftB^anaaatMK-*- 

4£<7>"C&>4o 

[0 0 3 0] **81l** MLtl=*BB**LT 

« 1 a)T«a»flt«. i2 0TifliMi, sa(*a* 
±ma»sui*aiz»st-r*xai:. masm 1^15^2 
(7)Tma^iaM. Em#aat/±«a»«a*/^*-=. 

»2 0)T«a36<-iry>>h«fcaa:Lfc«a* 
^^^fiEt-^x^ct. neiBiuR&max^Ad 

^Mt^xH<l:, taxfeT^iX-^aa*** 

[00 3 1 ] f Lt*fc, *»BI** ffirtB&IKa)* ffilB 
»2(Z)T«a^*i4«lc»l£Lfcfl[«lz. ^lSm2 0T 

aaaa* y »L^«a>*^tf ^r-r *»««ir=»ja-r4x 

[0 0 3 2] £t>\z3itz. *SSHBf*. mE*«'fl>« S9I5 
»2 0)T«a»*tt«lc»JSLfctt«lz. iS!2©T 

n rc^-r 4 xg «■ $ * iz« * 4 c <b 7&<r- * 4 o 

[0 0 3 3] mtz. *«IHI4. »«±lC|ft*H*^LT 

xa±* «rGT*a»rita. Ett*a;Ktf±Ba»jfta 
TBaG>EB*BAt;±Ba»ifta 

*tfcma*^*»jar*xat. nrctfeiuuttfaa* 



ttJSM £fl2J«-r 4 Xg<t, SBx.fcT'^iX— $r<&S[ 
[0 0 3 4] *«BJ§I*. lt«±!c|6«B*^Lr 

Tma^jaM. eb(*js> ±Ba»iftB£Bi::&jft-r4 
xgi:, inETBaaaB* EBf*K;atf±B«Ji2fiRBi 

Ls T«ffi<BEBi*M;Rtf±B«iJI2J«fli 
«lsma)Bfa«*lc flrEf6««*<»aj^4;**<BflP* 

*ifcBa»**»*-r4xai:. mBaaauttf«a« 
T3b<^fiR*4x/rmiB»ffi±ic. aaaaaT-^B 
v^-v3>i5r^t§ig<t, zmz-tzTV^zLT. 
-*a>a**&*a«w-4*a>-c*4. 

[0 0 3 5] flt*fc, »fi±lC»A$tl 

fcTaa* Ea(*n&v±aa^&4:4aa«7-«»dt 
-T4xa<t. ateaa*^*<^ia**tfcsffi±ic»«i± 

Sf^A^v^-va >K^ja-r4xgi:. a&/^ 
v v 3 >H jW&jS * *a«?M(^ x ^ > 

^l. **tf^-r£fl£jaM-4xa£ % iije** e-r-r* 

a»/<^*>^— >3>a^&tt4Ea*»*-r4 
Hi. *a*Tft47*^iX—*a>a»*£*«« 

[003 6] C(D«3g*afe*ft5Ci:-e. 
If &4x4o 

[0037] *fc % flTEffi <OTSa*^i5£-r4xa 
!* % -«>>r^B5Wl>ii, f^vlJMt^x 
g. ^bf^>I5Mt^xl, <Dl^rti]6^-r4z 
t*<-cfr4o 

[0038] fLtt^ mE*2©Taa*»fiKt-4 
xar*. ^*>isi. a^^>«. T*>m&ify^T 
*-a*a*»*r4xafc lt* 

[0 0 3 9] *&|=*fc. MRU:. ttaKLfc^^a. 

i-^atMfco^vi^ haE»A^ K*a« 
-r4ttf>-e£>4o 

[0 0 4 0] *fc % ltaifcM«[:J:iJ, WET* 

**a£a«-r4*<DT?fc4o 

[004 1] 

[*b^<7)||J£<7)^^] #iz % *S6Efc«4SSlft<0fl3ffii:: 
*af=«4ffa(**^*-f>^i?x^ KaEftA*; k<b 

[ o o 4 2 ] mM<DB& 1 ) H II*. *^co^lfeco 

^® 1 \zmz&ntem*£mx.tz7<7?zLX.-$ $mi^ 
t-f>*Si7 K^Ea^^ K®¥M, m 2 1*^ 01 
on-uai=,»ofcaa©-»*«-i-a % H3i* % 01 
&tfH2ir*-r-r ^vx i > hacaa^^ Kaa&xa 
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[004 3] El 1 H 2 ic^-T * 5 \Z % 3?JS<Z>ff2S 1 

tef-f 1 1 36«lllt6*LfcS/ , Ja>«R1 0<t. i/U3 
>&ffii oco-^(D®ir. *>y=i>K<blSi 2^Lr 

1 Tt«1 3±(C^jS*tlfcPZT 

71,3 >»») I14t, PZTI1 4±fC»flt**lfc± 
1811 5<t. y'Ja>»Sl 0<7)flfe^(DSf^. v'J=l> 

»<bKi 6£:frLTi&itb;ftfcyX;uiKi £flt* 

[0 0 4 4] T1S1 3 I*. ¥I^blfc-f>^^e 

■m 3f±. -o^+vtf^-r i 1 o)«cfey*#ft«-c 
M**iti^o pzTH 4ay±tai 5i±. -<> 
£**tf j r-< 1 1 <t^/r>-r^{4Sfc^j$$tirLN^> 0 * 

S X)[,fa 1 7 left. ^>nttr-f1 1rtlCJ|X§ 
[0 0 4 5] Z(0«jffi^fltiLfc-r >^i?x^ hxC 

[0 0 4 6] El 3 ( 1 ) IZ^-rxg-eii, V'J=3>*«1 
0*»**Hft*T?l»«iaL. v»j3>Sffi1 0C:->»J 
=i>»<bKl 2&tfl 6£ffsj£-r£ 0 *>Ua>B 

3St»ft. X/<<y«tt« ffc¥ft«jSt*a (cvd 

[0 0 4 7] PZT*KSl/JU^Uftft*tM4X 

1 3 a *i*-c. ±maj&j$fli 

2TI1 4«t^o 

[0048] C(7)cfc5l^. Tig 1 3^>^^ttf 
^r-f 1 iSlctt&LT^filcLfc*:*). TtftSftiSt 

[004 9] ::t% T«ai 3^ItS,l>^7ft 

LL^^:J-fr£<i:*Tmai 3±lc. ^0IgW5 
Y^ + tef-f 1 1 MtfL<Dtz&>(Dzs U =i 1 0(7) 



>^|c, /t«r>^-va>I^Tlfi1 3 

[0 0 5 0] LfrLtt*<&* 1»aSLfc*3l=* T1S1 
3&-**<f*>hSlz&*LLXl&l$.-tti\t* ^C0Hz^> > 

Ktb><. 9fr(::ttW£4<X<. fcWfc***/**^* 
-v3>« (*HS6<0Bffi*Cttx^^>^«aK) SB 

[005 1] m3 (2)i:^fii7?li, 03 (1) 
f:TvtXitifcy'Jn>Sffi1 O0T1S1 3, PZ 
Tffii 4&u:±m«ii 5 7b<fi2j££;ftTi^Sfc. ?*;/5t 
b 4^4 / ^ «r> ^- v 3 >i 2 o J r^t 4 o zcd 
/^r>^-v3 >I2 oli. y'JaySS 1 Olc<>^ 

**tr^-r 1 1 £ffsj$-r £ #) izfr 5 x 5^ > y 

i^LTSit^o ::t\ ^0/^^y^-y3yl2 
Of*. roaiLfcJ:5lc-by^>h|H(-BdiL/=i/yzi> 

[0 0 5 2] *<»&^ vU3>iftl1 6. *lveS/U 

=3>S1S1 0Sa«MlZ7KB^k*y^A*»j«TPxy^ 
v'j3>»fi1 Olc-f >^-v tfTf 1 1 

/£-T£ 0 T«ai 3(i. ^>^4vtT< 1 

i(D«j:yj£uMB-eBfiE**Lr^-&fc«). z^x^f> 
tnz±*oTm±Ltz*mtf. pzth 4\z$mi-z>z 

P Z TPib^l^o 

[OO 5 3] IU3 (3)fZjF-rxSt?f*. 

-ya>i2 0*ISati. ;jfelNT% y'Ja>S«1 O 
(Dy'j3>8fbH 6^fiE**LtcffllfC. yijD>Bib 
11 6 $^-LT-r>^&t£iiP 1 8W*$M:yX^ffi 
1 7£i£(*£o ^<7>gL WaaiStfrlV -<>*S?x 

[0 0 5 4] &fc\ ^S£<Dff2Ji 1 Vlt. /<r>^- *>a 

[0055] ®3 (Dfz^-rxgii. jaTic^-r 

«1 0S»*»B**-e»flMU v'J=i>StelOfc 
v'Ja^Wbm 2M1 6*Bj^-r^) 0 :X\z^ y>J a 
>K^bffi1 2±lz. T®«ff2j£ffia>M. PZTIIM 

i(DlMPZTH$/^-Z^L, ±«i1 
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/^-->yu. Ttai 3£ffsi£-f£ 0 z<nm+ z<d 
ef^i is -t?^>>hS) ic^lt^ 

[005 6] (HSfi^^S 2 ) ^IC. *#SEIcG&£^Jfc 
<^^S2lcoLNTE!®$#raLrSiBJ-r^ 0 ggj£ 

[0057] H4tt. **na>*]ika)»tt2i=fii«E* 

[005 8] S«fca>»B2lC«*-f hxCSB^ 
^^Kfc. 36Sfe<7>a*ffil i:«§>r^yi^ hSIB®^ 
* K£<DR£:SjSI4. fi^il^Lt^/^r^-y 
a >13 0^jS^tLTU>^^-efc^ o Z(7)/^^V^— 

«:*5. -0)^7 v^— va LTI4. tKV-T 

S h\ vU3>B<fcI, 

[005 9] Z0/^^v^-va>i3Olt B3(2) 
•Cfvtlg t*M L fc/^ 7 v^- v a >I 2 o $»S t 
"Tic. z*i£itmLT*>&<. /t^i/K-i> a > 

[ o o 6 o ] fcfc\ SUtcDJ^Jg 2 t?I4. TIS i 3 <om 

H^ + vef-f 1 1 yi£< Lfcii^lcoLNT 

ttELfctf. 3(Diffil4. ^f^^VtT'f 1 1 

[006 1] (M©^B3)ai: s *%nfcfe4Xffia> 

[0062] bsi±. *§£BR<Dmm<oMm3\zmz>&n 

aiB»^-> KOTOB, Beit. B5<DVI-VH»fc;9o 
[0 0 6 3] S8Ha>»|j|3f=«4-r>^i?x^ hifcfEil 

-r 1 1 y*L^«-e»*snri^**ia»f*. mm 
[0 0 6 4] zcomf&&mz-tz'(>5ViLv hsiaa's 

^ Kfl)7^fiX- $(4. ^'r^-va^iao^ 

*tef^1 1<0±« (E!6(cfcJt^±ffl5) iciEKStl 
fc««**«fl!)-»l=T«B2 3 3^B***LT^*t^ 
Ji-efc4fcto, PZTH 4lc«l££Jnx.TZ;h,£SE{& 



[0 0 6 5] (»ffi<Dff2®4) *^Kl3«^g|Jfi 

a>fl&ffl4icoi*TBB«»BLTKw-r*o #fc. mm 

-0>»#*ti:U *0)BIEB«:KWI**l!l8-r*, 

[0 0 6 6] B7I4. *«K(DSIM5a)JKffi4|C«^a« 
(tl^Stif^^f al-* *JHl*fc-f * h 

SBB^y KOJ^ffiB, 0 8(4. IH7C0VI 1 1 -VI lljgfz 
^oy-Bf®|H % 119(4. H7Sl/El8(c^:-r^><7i;x 

hsSSBS's^ KO)»flixaa)-»**-r»BB-efc 

[0 0 6 7] *JfiO)fl$ffi4lC«^>r>^^x^ KitlE® 
^K(4. *JfcO)»B2lc«*-r>^s;x^ KSCB*^ 

^ K(7)Tmffi*m 1 cDTm® 24^12 (dtis 2 5 1 
[00 6 8] mm0mm4\zm^>-o<?vjLv 

~^^;UM^t>^^mi<7)T®S2 4$-J^iSL. $10) 

TtS2 4±ic, #f >^*A*tf^-< 1 1 «izaa:LT 
M$nfc^7fti^b^i)$2a)Tia2 5(b, m 

2<DTSa2 5±CMStLfcPZTi1 P2T 
Kl4±|C»«**Lfc±«i15i, V'J3>S«10 
<Dfl6*<7)B«z. y»Ja>BMl6tjMTRl+&iife 

[0 0 6 9] -f^^tr^ 1 1 14. spffifr&jLfcW 

*>. 12 0718 2 5(4. ^>{?+^ef^ 1 1 

y/h*a«-e»dE**tr^4o m20Tms2 5<t. z 
*Lfc««Lfc*2<oT«a2 5i:a)iyiicr4 % mic>Tm 

@2 4rt<BtbLTl^£ 0 
[0 0 7 0] Z<Dmm.&mZ-tz'( ><7 is JL v hiCSElt'N 
K"CI4. /<^*>K— va >I3 Ot. glO)TIg2 

4t0)ft«»»tf««*h4 o zz-e. si(^Tig2 
4(4. -^^r;HB^f)«fig$tLrfcy. c<0jBI4. 
y^-y 3 >I3 0 tO)SittA<6tf rt^o Lfr*<o 
T. /^^/i/^— v3>K3 0<7)S*ttSiaiJ:-r*Ci:}&< 

4b<DWm&*>fo±-r%>ZhtfT:ZZ> 0 
[007 1] HJ£(7)^®4r*(4. Tn®£±j&L 

tzm&£Ltztz&* immt&mmTzzt^x-zzo 

[0 0 7 2] m 1 0T182 4 <h LTI4. —*J*T 

[0073] ;^(c. zro«ja$«x.fc-r><7i;x-y 

[00 7 4] H9(C7F-rxST?I4. B 3 ( 1 ) (c^-T^tS 
i:l^^(7)^;i-e. y'J^ySSlOCyU^Vitll 
2&tf1 6£JfcM£L. yU3>HkI1 2(D±(c. " ^ 



(9) 
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{fit. y=y=f-)-mfr. fclc»dteJh,«*S©*:>*** 
tff-f 1 IS Cft£t>*>. -tr^>>HS) ttft&U A> 
^>^^ef^ 1 i (DMckyR^WtttftidizfT 

[0 0 7 5] 2fefC C(7>±|Z. I213 (1)(Z^-r^<t|5] 
«<0SSt\ PZTg14M±lg15jMt^o 
[007 6] *<7>&. H3 (2)Ai;(3)lc*-rxaA:H 

[0 0 7 7] ^S6<7>ff2^4-ef4. f2 0)Tig2 

[0 0 7 8] («K(0M5) *fC. **R|::fli«»Ni 

[0 07 9] ■ 1 0 (4„ **^(D|g|fia)BS8 5 
h*IB»^^ K<7)¥®H. HHItHl 0<7>XI-Xljg 

[0080] saso>»«5ic«*-r>^5?i<y KxttB^ 

KI4f$2(7>~Flifii2 6rt<. -O^* tf^-r 1 10) 

*<fcy»<* p z TiiB i:«-c»«* *itL^jaa» 
[0081] :«Si^f^^vi7 h^fSSi^ 

y KOT^faX- £(4. ^>^ + ttff< 1 1 0)±ai 
lciBig^tL^Si!iffif|l^cr)-SPicm2CDTmS2 6*<ff2 

(Dtz&). ttffiPl 8*>t)-f V^^iSiSfCltai^-^-t^ 

[0082] m»<omne)»\z % *§zw\^%z>mm<» 

<d#**#u *a>B«*»Wfi*iii8-r*« 
[oo8 3] hi 2i*. *^a)HSfia)^a8 6fc«-5E 

h.aiB«^^ KOD^ffiia. B 1 3(4. H 1 2 (DXI.II -XI 
IIUfzjft-DfcKffiH. B1 4(4. H1 2WH1 3(r^ 

[0 0 8 4] HJ60)^aB6l3«^-f WVx.y KzSlEil 

Ki4. s&tfw^^tf^-r 1 1 tf&itfcfifcv 



Mu>»<bffii 2^LrS-f>^^^tf7 L -< i 1 Sic 

l£L^Ji^fcTlffi1 T1S1 3±lCflSjjK$ih 

fcPZTiHi, PZTBl4±C»«i*lfc±W 

8iE5 0(CggP*Hfc=l>^^ h*-JU9 2S^LT± 

S1 0©{6#<DBGI=. i/'j3>BftBl 6^tfrLTia(t 

[008 5] Z(D«ift£fl|*.fc^ hS8S»^ 
v KI4. Tig13m^^t?f^1 1 Sleaze 
LT»ia*;lvci**fctfK T1S1 3 1 z.H\zmSft <& 

T««1 3tO)IMlfz*>g=i>ttftMi 2A<Jiaj**L. z 
0)*ttlLfci/y 3>ttftBll 2 5 o&flqt 

a? sstt * n _t-r « = t *<-e # « o 

[0 O 8 6] &fc\ 10)1 1 3IC^-T>T VX^ hxfc 
[0088] Hi 4(1) (C^-f X*lT*f4, 13(1) \Z7Fi 

(3. mzr*&zix&mb<»*^<?**\±T-<< ^ isi^& 

51, /)0-{>^^ef-< 1 1 yjtlMS^flt*. 
[0 0 8 9] *IC H 1 4 (2)(C^-TXg-Cl4. 13 

(2) fz*-rxa^ra«<D*rftiCci:y. -f^^ef^ 

•T^o C(D)BW«ft»IS5 0«t LTI4, *K'J-f3 
[0 0 9 0] *l*"C. HI 4 (3)(C^-Txa-C(4. H1 

4(2) v»tzmm»»m 5 o <o±nmmat»(omm&m 

\zz*>*9 h*— ;U9 2£S«Mlcf!2J£-r£o ^(^ - 
(D±ic\ h*-;i/9 2SfrLt±tai 5tt 

(3) iz^-rxa<b^«a)*s-e. qtani 8*<^fi£$tt 
fcyx;u«i 7«art*«. Hfaa>xa*fftv 

vx^ hSCEMk^^ Kt**-r«o 
[009 1 ] ftfcs HffiCD^®6-e(4. T1S1 3 COM 

Bwau'fc35^ Tmfiii 3<d«(4. ^^^ef-d 1 

0)«4:Bi:i=LTti«fc^. 
[0 0 9 2] (Hffi(D^®7) *«niCft«ftlk 
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[0093] EM 51*. sfcXHaftlKOJ&B 7 IzmZE. 
h^Eft^ K0)¥BB. B16I4, i1 5(DXVI-XVI 
[0 0 9 4] **©»«7lc«*-f >^yiry K^IS^ 

-r 1 ia>«*y»^«-e»j«4*vr^*jflna*tt. mm 

[009 5] ZO>ttJft*tt*.fc<f >?i?xy KstEiS's 

±-r * c <t a<t- £ * :: <t ii^jit<7) - t . -o^^e^ 

-c 1 lO)±ffllciEK44ifca«i««Jila)--»lzT*a2 

3*«»«**Lr^ttt^jt-e**fc». PZTH4I: 
c£#-e#4o ^(Dtzdh. eta pi 8^6-f^*M 

[0 0 9 6] -<7)IH 1 5M1 6fC7F-r-<>^v 

x*y hAGB"*? KI4. ££>le±g|z. *,g 

[0 0 9 7] (3Ufi(Df^S8) ^fC. *^B^<X>^JSOT^ 

>8l:oi^Ht#ILtmst*. ft S3. £J£<7>^ 

ags-cH*. m&Ltzmm<Dtemkmm<D&wzitm-<D 
-ta>»«aiawi***-r*. 

[009 8] Hi 7 14. *%ffl03glfea)]&fii 8 |C«*JE 

h*G«^^ K(Z>¥BH. B 1 8I4* B 1 7C0XVIII-X 
VI I l«lz^ofcBfffiH"tf fc* 0 

[0 0 9 ?] -SUia)»«8lC«*-r>^55x^ h*tG$l 
^7KI1 6 i^xt; hStGfi^ 

v Ka>T««*« i coTma 2 4 1 « 2 <dtm& zst 
[01 00] nm<»&&s\zm%>4i'<?VjLv hstGit 

K<7)7^j.x-$I4. V'J3>W1 2-tfz. 

TSS2 4±lc, ^^^tr-< 1 Iglc&jfcLT 
M^tLfcS2(0Tia2 5<l:, I2 0)T1S2 5±IC 
M**lfcPZTi14i:, PZTI1 4±f::ff2j££;h, 

h*— JU9 2 

^Lt±lfiii 5lcmstMlcmSE*n*iEIS9 o£. 
•>Ua>Ml oa>fl6S0)ffiir. v'Ja>Bftil 6* 

[0101] g20Ti®2 5(4. W-mfrZ>5itz<<ls<? 

m2(7)Tms2 5i4. ^r^^tT-f 1 1 (Dtecfc 



tll^»}SLfcm2<7)Tma2 5i:(DffifC(4. SKDTl 
[0 10 2] Z<Dm&&mX-tc<<><7VjLV hxCGSI'N 

v k-ci*. jbbm6»« 5 o <t . mi oti«I2 4to» 

««»36<««**l4. ::t\ SM tf>T®a2 4(4. - 

o osxtt ^fS]±-T * c £ *<-e # * o 
[0103] c<z)«fi6S-fltxfc-f>^i?x«y h-SGft^ 

* Ka>ttt*ai4* H9l:*t*ai:l^tt©Si6t, v 
■J 3 >S« 1 o lev y n vKffcjg 1 2 si/ 1 6 

ia)Tma2 4<b. ^7fti^b^^2iDTiii2 
5 s^fi£-r*o c(d±ic s pzTiuatfn 

«1 5SMt^, 

[0104] *a)8k. hi 4 (2)sr/(3)ic^-rx^<t 

[0 10 5] fcfc. 3«fi<Z)^l88-e(4. 12(07182 
5(D|S$-f>{7^rtef-f 1 1 <0*S*yj£< Lfc**f= 
Ol^TttUBLfctf* $2(DT1S2 5 <D«M\ -f><7* 

* If -r-f 1 1 (BtttHUCLTticfclV, 

[0106] >sfc. -o>b 1 7&xfi a fc^-r-r >^7V 

x^h^tG»^^K(4. 4blc±@lz. /^rX-va 

[0107] (mmomm 9 ) *«mo)*j6cd^ 

S9-CI4. ffiii!iLfc^l6<7)^®tf^«a)SP«fcl4|5]-CD 
##*«U ^<7)P«Bft§ttBji4*BS-r*o 
[0108] 01 9(t *«K(D3lffia)^S8 9 

n&m^&mx-tzTtT^^-z &mi^tz<< >>> vx ^ 

h5CGS^ K©WB, B2 0f4. El 1 9<BXX~XXf§ 
lc»-3fc«fBB-e*4. 

[0 10 9] Mk<DJMR9fc:flE<&'r ><7 vx»v hstEft 
-n* Kf4. S2OTSS2 6#. ^^^ef-f 1 1 

[0 110] .z<D«jS£«iLfc-f >^ $?x* hxCGS^ 

fiE*+ir^ft^«ijg-efe*fctf). nss<x>^®8r*i#t)4x 
Zttm • Sft^icttix.. pzt|i 4icmff$-An^.rctt 

[0 111] UtS. C<DB1 OlCw-T-f v 

x^ hSffi^^ KI4. ^ ^{c±Hiz. /^r>^-va 
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[0112] (36160)12881 o) ;*(c. *«9)<D3gtti0> 

[0 113] B2ifi, #S£E<o3S16a>fl2aB i o \zm& 

[0 1 1 4] [3 2 1 C^^vi^ hstES^ K 
I*. **0)»«3Tfl8BHL*:-f h3Eftt? 

b&y. T««l 3lz**S*ifcE«7 3*»*Lfc* 
<D-efc^o c a> J: *ort>. /^r>^-va 

[0 1 1 5] C<DJ:5l::HEfc7 3jt^> > 

[0 116] (XAKD^ffil 1)^(C % *^B^<7)^J£0)^ 

[0 1 1 7] B2 214. *«Bj<D%ffi0)J&aB 1 1 
ESf**^ * Mx fc 7 <7 * zl x-4r £fH Lxfc -<> 1 V x 
•V KSCEtt'N^ KOWffiBL B2 314. B2 2 OTXXI 1 1 
-XXI I H»fC;ftofc«fffiH-efc*. 

[0 118] El 2 2&tfH2 3lz^-TJ:5[3 x HJfeCD^ 
18 1 1 S?x^ hstGS^ K(*. fclSOW 

>^bff-<1 1^RltbW:v'j3>S«10i:, 
v'J=l>*fil 0<D-Jj<Dm\Z^ v'J3>W1 2J 
tfrLTJ&j££;h. PZTl14M±lffi1 5^lS^ 

*t*««Jsm©BfaW»f-i/U=i>^t:Dli 2*<S£iJ-f 
4?57 2A<BBP**t/=T««7 1 t % T1S7 1-hfcflg 

***lfcPZTl*1 PZT11 4±fZ»fiES*Lfc 

±181 St. i/'Ja>»Sl 00)fft*<DSlc. S/Ua 
viMi 6*^LrRi+e»*ifcyX;u«i 7<fc. 

[0119] z<Dmyk&ffiz-tz'(Zst7Z>Jiv hSES's 
? KI4. 7X7 2lz£oT. /\'r>^-v3>l3 0«b. 

£fctf>. : >3>I3 00)5BStt^|SlJ:-r4Z 
[0 12 0] fcfc. C057X7 2©1MXl*. ttSt*^ 

[0121] &m<Dtem 1 2) SfclC. *J£Hj?<£lilJ£C& 

■tMitwit*. arfc\ snko>Mii 2t-it «r 



[ O 1 2 2 ] m 2 4 14. *^B^(Dl6Jfia)^JI 1 2 

Em#f?t^ ** *. fc r * ^ ^ x - * li±<o*v 

[0123] EI 2 4lc^-TJ:5lc s Htt<7)^ffil 2|c« 

&4>9*jx.y KjCes^^ K14. a»(7)-r>^^-ve 

t-* 1 1 *<K(*£ftfcv'J=i>S«l b£. vUa>& 
«1 0<D-;fr<Z)ffi|Z. y'j3>i«1 2%ftLXMm 
**LfcT««4 3i:. T1S4 3_h(Cff£j££*i*:PZT 
I44i:, P Z TI4 4±|:M^:±lffi4 5 (b, 
±««|4 5lCgfil*+i4E«l4 0a < t. S/'J3>*«1 
0<D«h*<DffilC. v'j3>B^bI1 6£^ltsi**>*l 

fc/X;u«i 7<t. *«*t«|j«s*iti**o #fc\ » 
^4 1 l4»H*£«IB-efc4o 
[oi2 4]*c, :(DifitJf^^vi7hS 

[0125] 025(1) ic^-rxg-ei±. i/ U =3 >gj£ 

Jf^Tt8l4 3, PZTi4 4M±lg4 5« 

[0 1 2 6] E| 2 5 (2) Cl^-rxflT-f*. T1S 

4 3. PZTl4 4M±ta4 5^M4*lfc*>Ua 
>Sffil 0±IZJSfffl|ft|tS4 1 4 Q SfclC. Z<7> 

JfMJfefMK4 1 ±mfii4 5 <hffiffi£;H4=i>$£ h 
*-;^Mt^ 0 ccd±ic. -^>r;u*Nt,^ 

r>^-v3>l4 0lt m&^>$<7 hfc-Mztt 
H£*i4 0 :©/<^>^- i>3 >I4 ott. vu=3>s 
ffi1 Ofc-f >^^ef^ 1 1 £JJ2j£*-£/rfclcfr5x 

ftBi 6. ;^UNT*v'jzi>Sffii o*a«wicx^^> 
^L. *>«Ja>»«i oiz>r >^^r-v* fcf-r-r 1 1 

[0 12 7] ;j^|C % m 2 5 (3)(C^-TXgT?I4. /^^-> 

^<-va>l4 0S/^-z>yu ±Sfii4 5lcS86 
$4xf-iB*g4 o a ^^-r^o cc-e. -^^r;uS(4. 
Oimtt^W-r^^^^fc. v ij zi 1 o £»#?Wfz 

x^^>^4KfwfflL^*x^^>yagfc»-r*»ttt 

isiLy hSEftA^ Kt?l4. /^7y^-v3>|40i: 

yxaizj3^r*^*««-r«c:ti*«iitfl!)ct. Sfeic 
or. »5txa*1BfB8^br**ti:t,l^. ttSn^ht, 
[0 1 2 8] <feL N "C. i>U=i>Stel 0(Di/'J =3>^b 
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11 6^»flt$*ifc«l^ 6^Lt 

-o^etttmi 8^ja*+t/byXju«i 7tsi«. 

[0 12 9] CO-^Wbfti/^^r^-v 
a>M4 0(i. Vl&Ltz&mOM&l >^vx 

[0 13 0] (HffiCD^Sl 3) *St0j3<Dgli£(7) 

[0131] H26lt *%«0>ftlKa>Jl$ffi 1 3 

[01 32] H 2 6 iCTf.-Tct 5 IC % HJfc<7)ff^ 3 \zm% 
<(>9*jx.y h*IB«^^/ KI4. «&<7M>^*A'fcf7 L 
* 1 1^RI+Sixfci/Ua>l«l0i, ->U=i>Sffi 

1 0<D-^(7)S^. i> U =i >SMbJg 1 2$iMtM^ 
hfcTt«6 1 t. T®*I6 1 ±lC»J5E**tfcPZTB 

6 2<t. PZTie 2±izmi&$titz±Wg&e 3<t. v 

[0133] Tti 6 1 1*. g =] >Mitm 1 2«j^ * 

ISIZ. ^>I52, ^*>»bBl5 

Y^^et^ 1 1 ^j^fiE-r^Kic^rdx^^> 

^©BKl^ v»Jn>Sffii o«^&x^^>^j»A<aa 
Ltt, :o-^>r;H5i^ Tlfli6iS^ pz 

Ti6 2M±tS6 3orii<i: itani^^zi 

>^a*«lM*x v ^>ysi6**»3&<$/'Ja>Wb« 
1 2^SifiLr. T®*l6 1 . PZTI6 2&t;±iS 
6 3 l= ST* CttfftlV, 

[0134] co)*attsjm«aft«iLfcT«a 

6 1 its MaSfiJiSlciiDx.. f^>!52, 

5 3St/f^>l5 4^ -^^H5 1i:^7ftl 

5 5£a>B*tt«n±$1*«IMIt* TmS6 10>flt*tt 

[0135] fefc\ ftftO) J&tt 1 3 "CI*. T1S 6 1 £ 



[ o 1 3 6 ] 36!6a>fl28B 1 3 iz«*T««fi. «r 

[0137] njsro^an ^fL3ii£<D^ffii 3 
R&r, *#!wi^^iEmt*:^i±. man. 

[O 1 3 8] 

I* A -y > a >■ i OJ^fttSiJ^ * fltft-T «liA<r' 

**. Ud'oT. X?flM&. BlfflfftlflM*.5lM*/< 

[0 13 9] *fc. T«8i£>aiMiSS2OT-Fm*I£*Y 

[o 1 4 o] *fc. Tnm&zwt&znTnm&irv 

[O 1 4 1 ] *fc. TtSS. ftTl (*««) *<. - 

Z4xtz&mm&t-rz>z.tv. sfrsES«^x-v^>y-r 

^>fgl=. C<0T«a^B5tBESt*:Mat;-hS<ifl)x->^ 
Em*^l=3£IS^3fc-rct*<ni:tNa»^x<y^>^^ 

[0 14 2] £ib\Z. C<DTSS^fr2ELfc5|g«tigt 

[0 14 3] *7=, S«l--T>^4rVf^-('^^/«-r«. 

5 x ^ > *n f, &&m* i> fc L 

Ts »ttttiifcit*fflt« = tT. CCDX>y^> 
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fc7^J.x— Si^fflffc-f ><7Vxy KSCflSS'N'V K 

[02] a 1 0Tii-n^iz»ofc»fsa)-ffl5$^-ri3-e 
K<a$B6xfi £ TF-r 0?f ® 0 *e fc * 0 

[06] 06te. 0 5<DVI-VWz;Go*:»T®0-Cfc 
[0 7] ^ej<7)^ffi(D^4fc^^lEB«:^^fflx 

0>¥®0-eft£o 

[08] IH7(7)ViM-VIII|®fz^ofel5f®l2|-efc^o 
[09] 0 7&tf0 8[z^>t'>^x*;/ hxtSESt^;/ 

KCD¥S0-Cfc£p 

[Hii] 0 1 ooxi -xi«(^ofcBr®igir*fe^ 0 

K<7>¥®0-efc£o 

[Si 3] 01 2O)Xiii-xiiiiafc^^f-^f®0-efc 
[0 1 4] 0 1 2&um i 3ic^-r>r>^ vx*> hxtis 

[015] *^BJ(7)HffiCDBS7fZ«^Em*^^{» 
[01 6] 0 1 5(7)XVI-XVI«gfZ^o/r»f®0T*fc^o 



[017] *§zw<Dmm<DM&B\zmz>i±ni*m*£m 

[0 1 8] 01 7^XVIII-XVIII*air^ofe»r®0-efe 

[019] *mBs<Dmm<Dtem9\z&%frn&m*&m 

[0 2 0] 0 1 9<7)XX-XX«Hz;^ofe»f®0-efc^o 
[02 1] ^^BJCOISSSO^S 1 0|Z^^>>f v?x ^ 

[0 2 2] *SfeE(DlgJ£a>ff2& 1 i fc^^jEB<*m^^ 

v K<7>¥®0-e£>£ o 

[02 3] 0 2 2(DXXIII-XXIIIfg|C^o^»T®0^fc 

[024] *%w<Dmi&<Drfimi 2\zmz>E.mi*m*& 

V K(7)-ffl5»^7fx*r»f®0X*$)^ o 
[0 2 5] 0 2 4l:^t^>^yx^ hxfcKtl'^;/ K(D 
SfilXifl £ »t® 0 -e & £ o 

[026] *§tBR<Dmm<Dmm 1 3ic^^>-r >^v? x ^ 
hxeiEs^^ K(7)-au^$^-r»f®0r*fe^ o 

[£Ht0)!fciE] 

10 V 'J Zl 

1 1 -ri/^^r^e^-r 

12.16 v U 3 

13. 23, 43. 61. 71 Tltffi 
1 4.44.6 2 P 2 TH 

15. 45. 63 ±mm 

1 7 /X;M£ 

1 8 qttija 

2 0. 3 0. 4 0 /^'r^-ya^I 

2 4 SKOTIS 
2 5 g2 0)TiS 
4 0a. 7 3. 9 0 

41.50 mm&mm 

7 2 ft 

9 2 =i>$^ H*— ;u 



[02] 
15 



15 



[04] 

'3 »5 ! f 15 ! ? 15 P 15 I? 15 30 



[09] 
15 15 
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[Ell] [03] 







[El 1 8] [019] 
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[E120] [1222] 




f 1 18 



